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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide new 
polysiloxane salt substantially non-volatile with excellent 
electrification transportation ability, and a new electrolyte 
composition containing salt, and to provide an 
electrochemical battery comprising the electrolyte 
composition and having excellent durability and ion 
conductivity, a photoelectrochemical battery with 
excellent durability and optical transfer characteristic, 
and a nonaqueous secondary battery not lowered in 
battery capacity and having excellent cycle property. 
SOLUTION: This electrolyte composition is 
characterized by containing the salt that has in structure 
an atomic group expressed by general formula (I); an 
anion part formed by dissociating proton from one 

selected out of sulfonamide, a disulfon imide, N-acyl sulfonamide, alcohol, phenol and 
sulfonic acid; and a cation part which is metal ion and/or organic cation belonging to the group 
I or group II of the periodic table. The electrochemical battery contains electrolyte 
composition. 
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»* Us w * y - Kcowsa^aa* 
ft: &m y - kbs*: j: * ;jmji^»t^i«mI!K 

[0 125] (E) *<DfiS<Z>JS 

TOQfl&Utt*. TiO a . SnO*, Fe*Oi, 
WO,, ZnO, Nb t O,#«f*l,<, T i O^JcOftf 30 
*Us T&DBIi, MilK Elect rochi 
m. Acta 40, 643-652 (1 995) 

ti. 5-1 OOOnmJUTWSlX. l0-500n 
ma)>J:0« *Us 

[0 1 26] Sfc, 6B£brf¥B***Stta;i*#± 

rtcfcis cft6<^t^^B««:tt, -e^^tcis 40 
*♦ 

[0127] *«M4WI»SlfbMtttt. PS2U/c#^ 

[0128] **m>#S&ft1^«, S**Jfc:S*l2 
y-K««*ftLr#BBB<C«ttt,. ^«BB-Ctt# 
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ems, £ftK>t>4>*£B?&*. 
Btt®*y:»--jMft&&&9&&» mstt&tibv* 

Bv». ^&te<Dm#mfr*>iit*mt)&tt$&zti> 

^ > *P3«jfea trJB t - 6 ft *£&-f*5i * - )m 

«a«3HR7« 5o Mtttfclt. »BB2 0 0 0 - 2 6 8 
8 9 2^>^lffl^tClS4S^^j£^SSIi?:^'r^C ±# 
«W Us 

[0129] <#^xs?ife>jLaT«:. *&m®ttra 

B«tt«fW L fc*»H©#*^:«ftfc:ot*'C»«f 
[0 13 0] -iEggtittS- 

[0131] *#ffllC*lr»T> JESi-StttoSiCCftf* 

iLXti, U^^^WTi, V, Cr, Mn. Fe, 
Co. Ni t Cu, Mo. WidOKftftBMtttcWV 

( I A) ft, m2 ( I I a) fecs^) . ^c;/ 

XfiltAI, Ga. In, Ge, Sn. Pb, Sb. B 

1. Si, p. Btt£**£i,xt>xi,K means* 

SmtCttOX 0^3 0 mo ltfflUMUs 

[0132] m^jEm&t^mt ux&* o < m^n 
zvro^mm&^mttmv^x'^ »?*mi 

«tt/SB*Bfl:dft (CC-cas^Bili, T i , 
V. Cr, Mn. Fe, Co, N i . Mo, W*6ffl* 
n^iMr< it IS) <D&ItO^;Ht^0. 3-2. 2 

I*. 

[0133] Bffi!l ^0 Aft^tt/a«»Bfte 

m&m±\t. V % Cr. Mn, Fe. Co, Ni*>6 
»Tft&i>« <ti>\W VSftOtMUfi 0.3- 

2. 2^nf^<fc^ccg*LX^3ftfc€>W. 
*Us 



http://www6ip<Ujpo.gojp/tjcontenttrasipdl?N^ 2003/06/02 



Page 2 of 2 



THIS PAGE BLANK wspto- 



http://www6.ipdljpo.gojp/tjconte^^ 2003/06/02 



Page 1 of 2 



(26) 

49 

1&&®$Vi>. Li.M'O, (MMiCo, Ni. Fe& 
ttM. XtiLuMSO, <M<t*Mn, h=0-2> "C 

In. Ge, Sn. Pb. Sb, Bi. Si, PXttB 
3 0 mo IW»iUs 

[0 135] ISleL i.M'OifcStffltt. LuMSO 10 

CoO,. Li.NiO), Li,MnO t , Li.Co,N 
i«,.«>0«. Li»Mn*0. <CCt\ h = 0. 1- 
0. 9, 6T = 0. 02-1. 2, j =0. 1-0. 9> 

[oi36] wiMiEmm&\t. v?VMti&tm& 
[ o 1 3 7 ] xmvmt^xmmto^xmtitxz® 

0. l-5 0jim*»5*OC* o Jt«ffl»iL-Cl*» 
KB*3n<r^»*« % BETtt-CO. Ol-50mV« 
««U- § *fc. iE£8^5tf*S3*10 0ml 

t o 1 3 8 ] m^&imw&ft^v&i-V'ixtcrz 

[0 139] -JtfeStttBgT- 

^Pf&ci^t'^, PAN&ftStttt, 

£ott, ia*pva%rjmml y?~>&£mft, # 
^xkrximi. stt^is^^ss^Mwi^ * 

[0140] ctibvtimmmit. mitwm&tc* 

**. *fc % KffiWItt. #P3fl362-22066^ 50 
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ffH¥2-6d5 6-9fitt, ^3-4 54 7 3^ 

*c RXRtttit*. #-^tm?**# 

»*a < , #&a¥5 - 9 o 8 4 4 ^^aaao^gyiMs 

[0141] *«CE)**r^«jttC*l*'C, flk>&n 

[0 1 4 2] -e0*T?4>. #tc % #fiBRIt#l. jap/ 

*6 4 0 * ORWcflU&t TO" * *n - K frSSL4fS£W 
TSttC**). tiatt®RtrR«:Yl,t:feJ:i*. 2 dig 
t?4 0* «±7 0- aT(CS&n&ttA<iOB«r»[)f*3 
MBl4ftdbP. 2 0*6^2 0* 6Lt4 0 # ttTKafc 

ti&zra-r&matom&vmtiiM&v i o oeh 
[0143] ma^asRfMi. B&/x\ti?**rt 

I B> fcr-l 5 <VB> fc<Z>7C3j % A 1 > Ga. Si, 
Sn. Ge, Pb, Sta. B 1 4>fU&&&l»Mt<€ft&4> 
2a«Jb<J>a*^i*^«C^K(ttt. *Aay+^K 

[0144] Piaftf* U'MBBWkft a^/X(t^7 
A3W-/Fil/ri*. WiUfc Ga.O,, SiO, G 
eO. SnO. SnOi, PbO. PbOi, Pb.O,, 
PD 2 0,, Pb,0.> SbiOi. SbtO«. SbiOi, 
Bi t O,, Bi*0„ SiiSiOj, GeS. SnS. 
SnS 2 . PbS, PbS a . SbiSi. Sb a S,. Sn 

si %A&m*\,\<^ ittc. ctxwt. RitM^ 

[0145] *moffltt*mcm»^&&Bm 
mm tux*. B5a»*t/^#sBR(kttacF/xtt 

^yt^FO*r^. Sn. Si. Ge^4M>if 

S < v i ) r-*sn&*l«HRfbSrc*&ci*i»K:» 

[0 146] -«3? (VI) 
SnWjM'.Ot 

[0 147liMS(VI> tCM^r, MM*, A 

I. B, ?mGei»zmtmzj>i3:<ti>-mxk<?> 

tS. M'ttBttffcSSU < I A)R^. 92 < I I 
A) Sstc^, 93 ( I I I A) 

0. 2«±2«TO&^. ettO. 0 1GLhlUT«>R 
=TC0. 2<d+e<2. t\ti&±.mr<o»fi^ 
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[OM83 erne, s n *3L&trz&8>nmtito<» 

Jiftffl (C- 1 -C- 1 8) *#i5!e*Cft&* 



Qr) 4^2002-2989 13 

[0149] 



C- 1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 
C-8 
C-9 
C-10 
C- 1 1 
C-12 
C-13 
C-14 
C-15 
C-I6 
C-17 
0-18 

[0150] *m<»&mwiibte. Tkv/yj&*»\>^ 
to 1 5 1 ] **w<i[)**z^cs*K^^r, m^n 

4»»fig|4flB<Ms»ttW^«, 0. 1-6 0 

tm^htib. ft$mtc«< s-a**q> 
m&mzmzittcmzmiy&gtc&oxti set 

10 1 52] *m<»$n. Si. Ge«r*^«# 

ssttimtt/ci*, 'j?9*w*>xi*>j?9A&B 

[0153] -Sg^- 

*fcW<!>«g£fti±i,'Cfct. t£#3fl*? 
[0154] isie&^fe*. i«3n/c®fe{cfe^r, 



S n S i Oi 

Sn*.*A l..iB«.,P.. t S i#.iO,.« 
SnAl ( . ( B,.,Cs».,P,.,Oi.« 
SnA l e .,Bo.iMg < i.,Pa. ! 0.., 
SnA l... Bp., Ba#.».P,.,0,. It 
S n A 1 0 .« Bp. i Ba«. t ,Mg,.»,P». J Oj. 2 * 
SnAU. 1 B,. i Cdo.iPo..Su.,b.., 
SnA 1 a Bp., S i..,0i., 
SnA 1 1 . 1 Bp.tMg,., P*., S u.iOj.* 
SnA li.jB..«P». a S i^^Oi.is 
SnA 1 o.j Bp., P,., S i».iO,.i 
Sn A 1 Bp., Pp.j S io. t Oi i1f 
SnAK., Bp., Bao.^Pp^S i..*Oj. si 
SnA 1 »., B..,Cap.iP». l Su.,Oj. s , 
S n A 1 0 ., Bp.iMg»., S u.iOj.i 
SnA 1 o., Bp. 5 Pp., S w.tO,.., 
SnB._xKp.jPo.iS i 0*.* s 
SnB,. J F > .iMg J . 1 P,. i O,.» i 

^MS^g^cffl, - 
r;U2^$A, IE <£H^6 3-1 4 8, 55 
4^) ttt) . ^J@^t^^^t**'J^*^U>SWflc 
(«BH5 9-20, 9 7 fr£®3€tiftt4*l 

[0155] *^T?(^t&^^f?^r^>A:^c^^ 
SI* W**C IIEttttteMtl/Ctt. £ 

40 a. #yr #U7*y/URNa % 

#yx*U> % #>l^0tfb>, X*U>-^ 

50 Pfl/>-^x>^^«j7- (EPDM) t 
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l JDiMjiftI^, t^;Ur-fe^-h^>tr^x 

*yx-r;U* !J^u*>#§^ 10 
ttflt. x * * «?©x -? ^ 9 > (7f?W A 

[0156] Maas^at*. 4M£&<*S£(sT:fik>&c 
[0157] me? ^-ts, ttrtsti&sftec^^r 

[0 1 583 --feKU-^ — 

<DfcW«3ft*^*u-*-W:8 oxy±v±&o>m 
t#<mvt>*> . mmmtvQ o x;u±, i a o wt 

[0159] Ma-fe/t u- *~4>^J^ira$ITO{> 
0. l/im*>6 2 0/im#$t*L,U 3ftt& 

[0 1 60] #'Jx*u>. *y 

[0 16 1] 
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[0 l'6--24 £S®M|t& (>?!*. 7* X 

[0 1 63] fiffiCWfcSfttOrt*. fl. XT^VX 
[0164] If &»«fft)Htt*. S3?? V JU AS/- h 

t*#. l-5 0 0iiia*(ft?*(sl»« *fc, £«f*£M 
[0165]- #*z;x*fltKW«- 

[0 16 6] M2£*^ff#tt±L*tt % flitt*. « 
x*xHb-s>s>j£, *7-^>ii, ^trr 

ft. ?7#£tfA^-Xft£^f£ct 
**C#&. ■eO+T'^b-Kft, + ^ft&tfx>?X 

^-y^^io^ o. i-i 

0 0m/^^et*ftSn&C£^ftt*Ot^ CO 

to 16 7] 56(c, aemn^ ais-c^ra^-c^x 

K^^fSOaitdtlfcttftC. l-20 00ii 
[0168] HiaSSv- h^tff^SS5j^CXK**ft 

it. aa, Ki^f». s^r^s^i, 

?m^li8 0-3 5 0X«»$ 0 < , ^1 0 
0-25 0X*Z>S^W2U\> ^*Sti, S*^#-C 
2 0 00ppmWT*^b<, iES^a, gS£5!K> 
SKHt?tt*ti*tl5 0 0 p pm«TtCf ^Ci^ftf* 

*U». 7"UXEtt 4$(C|S«dn«C^ 0. 2-3 
tt«0. l-5 0m/»^MF*U<. ^UA*fttt4fft 
«©tttfc 0. 9-1. l*47*<s<. 0. 95-1. 
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[0169] mWifcCfttfLZntciL * h 
[0 170] *fc % JE - £or>^g>>- h&-fe>tU-*- 

t*-x v PTcx?*£*^fcffii*& 
roi7i] *fc. *^©i^cc*»aw)rtE±s«> 

[0 1 7 2 ] i&?D*S*i*l±0*C. ^fertEG>±l? 

£iZZCbifiX'ZZ> 0 rtE*±tf*«:Jll'&n*fc£ 
tevntisXkt. LhCOi, LiHCO,. Na,CO 
a , NaHCd. CaCO„ MsCO.fc ZU&!&&t* 

[0 173] ffi^-K&^Tl*. S5a©S&£*>^ 30 
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56 

[0 174]* + ?7\ ffi. s>-K V^FCMailtt 

u-tr-*». *m*zt ti*v*z. & 

btKX^Wl&frP&i&L^m^hC bifiXBZ. 

[0175] ^m<om^-^mmmt, mrnz. 

a. PEgH. 5sH, y-Aft 

[0 176] 

[0 17 7] <Htefll> ffc^fe©^ 
< 1 ) WSffcSttP- lftVP-20Mt 
[0 178] 
[ft26] 



NHj CHjCH^Crta 



4f4_ 



CFjSOjC) 



r 



CFqS02NH CH 2 CH ? CH 2 - 



p . \ r 



10-11 



M-2 



LtOHaq 



P-l ^ P-2 



[0 179]® +ra*M-2fl>^-E2 



50 V7SXM-1) 18g*teffcjf^u>5 0ml«c» 
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Y *)yfrt0AH&^)l2 0t) K8. .4 gfcj&fll - 

J&gK*30a> Influx. feffc-rf^i^ttSrfrig. IN 

^ (fgffc^lO) fcXlMSU 10gOM-2£:tt# 
[0180]© P - l<2£/& 

IMX-ntc. ^W>75K(M-2) l0g£TH 10 
F5 0ml<Cgfl?U LiOH-H.OO. 7 */*5 

t/Cfffc. »SiS2ttH 1 NMR*e?TK S i±<W* 
/USiCHiCH a CH a <!>7"Dh>ttJ:»J. nQYJM 

1 OTNfc* CiW^/c (¥^#+31 192), 
[0181]® P-2<Z>£jR 

^■J*0^$Kte<P-l) 5. Ofir*fcftj*^b 
>2Oml/*2Oini&0ftu a^fkl-x?;b- 
4-j<?jM3 y % /V9A2. Oar***.. ^Sfk30 

5. 5ffOP-2£*^ttfr£(/cfffc. 
[0 182] <lHtefl2> #ttib*mk 

2 - 1 . zmfk? * >»S*Sfc>PlS 
M!:t7 0> <S§M8> n-r * >*bfcj*ri3s2 
0 0ml<9*?>u*IH?Hz;Ucc:zHft?*> (0* 
rxniwttM Deerussa P-25)l5e, 
*45sr, ftim (T^K'J^^ttSI. T r i ton 
X-100) 1 g, fiSO. 5mm©^ai7^X 

U**F-tM> 30s£Aft. t^K^-Oy- 
<T^?*Att3S> £fflt*t:i 50 0 rp niter 
2»B»ftofc. #fJ^^i>^7t>-x£*&i, 

<im-C*-?fc. C<£<t*<Z)i4Sli, MALVERNttS? 

[0 18 3] 2-2. ejRttMTt/fcT i OaSg (3 

SA) Wfrfc 

7 K-^LfeRftaX&a-?- < >?Lr*:mtt 
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(teKHf <#) S«TCCW?;*-U£2 0diiiix 
2 0 mmQKkZ 3 tc^KftlXUfc *><D ) o««ffiH]cc# 

yzft&m^xiMwsmztmbtc. commmm 

<S*>63rom> &ftmT-zr&m'?XZ'<- 

x-&tcs$cr~?mistc. mm. u*?~:fHMi 

(t?h«^ <»> Hv^^j^FP-3231) fcA 
ti. 4JS0TC?3 0*rattfftOfc. C«>#?*«K9 
tfJL££>Ofc&. fe^R- 1«E>x*,/-jW8» (3xi 
0-4**/»J*MU> (C3l»n8Wbfc. fe£<Z>Sfc£ 
Ofc#?A£4- t e r t -^JltfWxc l 5£R3 

ct^^brfi6n^a*g©i?5iii oiimrAD, * 

tt#?*<D*ffiSfct*ft3 0Q/DC'^fc a 
[0 1 8 4 ] 2 -3. XfRMMttMlM 

SUcmxi cm) cc. Ill cc?nLfc*&iB<DlbSft 
fc£Ua^fk^£^3IKgiafi£*0 (E- 1 02^ 
E- 1 1 0) !l;UjSa <7Hrh-h UJH* 

otttt£@m> ecu sett*, t i o 

t>^^^fb^Sffe <1f>^B-l 02-B- 1 1 
0) («1,B2) # *fe % 8tt*Jll'*:«Mafc 

(ftlOE-10 1) tt. Jbffi±EIDa«*JS3tlfeT 
iO»€fitttK (2cmX2cm) (C % -e^SgiPlD 

affc*S6 <^>y^B- 10 1) ^f&iXbfc. «t*. 

s£tts*irf *fcp - 3 1 tttsmnmE - 1 1 o * 
m^temm < b - i i o ) &> wssstA^^tc 

10 18 5] J: 9. @2^^0fci^D, 9 

0» . T i 0,^63. fe*tJS4. ^?S5. B^S6 

acf^ ^ 7 ^'iBtcss 3 nfc^^mfk^^t&^fE^ d 

tvtc. 

[0 18 6] 
[*13 
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G>'.;-K&£*g8U J53 9 5iim. 415 4 minxes 
[0 193] 3-2. tS^H^ff5£ 

l-ck T * 'J D ^ F y ^& 3 BStt&ft! 
N - ^ ^tD »J K> 1 0 ORStKrtt^ UfS 

rVS4 6jiiD. tE55makX&S50mm4>A&S'- 
&£8ttOfcfft. S5jS-4 0'C«T«)teii^4 I X'2 3 

10 1 94] 3-3. 

ftft£"-.K Efr>- U*«ien»£-4 0 WF<*> 



(32) *SP§2002-29891 3 

*Ha+t?; *I5 4inmXg5 4 9iiim©ffii*}m^iE 

O. T3tlf^±tC*3(CmWcfflffi<Z>W?a <E-20 
2-213) *mo>Tiih*V 9AUqtttUl&t*m 

fcS««r«^/c®K?ft < E - 2 0 1 > t*> -e-O^ **G> 

10 u><50iinO >K»;x^u>^i/^^U-h <50 
/i m ><Ov $. * - I* 7 J: *j fc*fl&#££JB04 
8£J^Tr«Hs&OT*BU h3L€ft (B-2 
0 1 -B-2 1 3> ^Wlt **. a^ttS^Wf 
*£P-3 0*mf^9E-2 0 9£«t,>fc?iaS <B 

[0 195] 
[S3] 
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♦NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings,, any words are not translated. 



CLAIMS 

[Claim(s)] ■ . 

[Claim 1] The electrolyte constituent characterized by containing the salt which has in structure the 

anion section which a proton comes to dissociate from at least one among the atomic group expressed 

with the following general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide* 

alcohol* a phenol, and a sulfonic acid* and the cation section which is the metal ion and/or the organic 

cation belonging to the 1st group of a periodic table* or the 2nd group. 

[Formula 1] 

k 



In the aforementioned general formula (T), Rl and R2 express an alkyl group, an aryl group, or an 
alkoxy group, n expresses three or more numbers. 

[Claim 2] The electrolyte constituent according to claim 1 whose aforementioned salt is a salt 
expressed with the structure of either the following general formula (Ill-a) and the following general 
formula (IH-b). 
[Formula 2] 

J 1 ^ K 



x 2 ?> ?• x, 



-«St(lll-a> -«^(lll-b) 

In the aforementioned general formula (Dl-a) and the aforementioned general formula (Hl-b), Rl and 
R2 express an alkyl group independently respectively. XI and X2 express the aforementioned cation 
section independently respectively. Even if XI and X2 are mutually the same, they may differ. LI and 
L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 express the 
substituent containing the aforementioned anion section. Even if Yl and Y2 are mutually the same* 
they may differ. R3 expresses the alkyl group which is not replaced [ substitution or ]. n expresses 
three or more numbers. 

[Claim 3] The above Rl and R2 is the alkyl groups of the carbon atomic numbers 1-3* and it is the 
divalent connection machine by which the above LI and L2 is respectively expressed independently 
with either -(CH2) 3-. and -(CH2) 30CH2CH2-. The electrolyte constituent according to claim 1 or 2 
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which is a substituent containing the anion section to which Yl and Y2 are respectively expressed 
with the structure of either the following general formula (IV -a) and a general formula (TV -b) 
independently. 
[Formula 3] 

© © 
RsSOjjN- RsS0 2 NS0 2 - 

In the aforementioned general formula (TV -a) and a general formula (TV -b), R5 expresses the alkyl 
group of the carbon atomic numbers 1-3. 

[Claim 4] An electrolyte constituent given in either of the claims 1-3 whose aforementioned cation 
sections are lithium ions. 

[Claim 5] An electrolyte constituent given in either of the claims 1-3 whose aforementioned cation 
sections are either among the cation sections expressed with a general formula (II-a)„ a general 
formula (Il-b), and a general formula (II-c). 
[Formula 4] 




In the aforementioned general formula (Il-a), Qyl expresses the atomic group which can form the 
aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the alkyl 
group or alkenyl machine which is not replaced [ substitution or ]. hi the aforementioned general 
formula (Il-b), Ayl expresses a nitrogen atom or the Lynn atom. Ryl, Ry2, Ry3, and Ry4 express the 
alkenyl machine which is not replaced [ the alkyl group which is not replaced / substitution or /, 
substitution,, or ]. Moreover, two or more may form the un-aromatic ring which connects mutually 
and contains Ayl among Ryl , Ry2, Ry3, and Ry4. In the aforementioned general formula (II-c), Ryl , 
Ry2, Ry3, Ry4, Ry5, and Ry6 may express the alkenyl machine which is not replaced [ the alkyl 
group which is not replaced / substitution or /, substitution,, or ], among those two or more may 
connect them mutually, and they may form a ring structure. The compound expressed with the 
aforementioned general formula (Il-a), a general formula (Il-b), and a general formula (II-c) may form 
a polymer through Qy 1 y or Ryl -Ry6. 

[Claim 6] The electrochemical cell characterized by including the electrolyte constituent of a 
publication in either of the claims 1-5. 

[Claim 7] The non-water rechargeable battery characterized by including the electrolyte constituent of 
a publication in either of the claims 1-5. 

[Claim 8] The photoelectrochemical cell characterized by having the charge transfer layer which 
contains the electrolyte constituent of a publication in either of the claims 1-5, a photosensitive layer 
containing the semiconductor by which sensitization was carried out with coloring matter, and a 
counterelectrode. 

[Claim 9] The polysiloxane salt characterized by what is expressed with the structure of either the 
following general formula (El-a) and the following general formula (EH-b). 
[Formula 5] 
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I I I I 

Ra— °^"p" Ll Yl V * L2 ~("^ 0_ ) — |* L 



In the aforementioned general formula (Ill-a) and the aforementioned general formula (Dl-b), Rl and 
R2 express the alkyl group of the carbon atomic numbers 1-3 independently respectively. XI and X2 
express a lithium ion. LI and L2 express the binary connection machine respectively expressed with 
either -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2 express the substituent 
containing the anion section respectively expressed with the structure of either the following general 
formula (TV-a) and a general formula (TV-b) independently. R3 expresses the alkyl group which is not 
replaced [ substitution or ]. n expresses three or more numbers. 
[Formula 6] 

O Q 
RsSOaN- R 5 S0 2 NS02- 

-»a(IV-a) -jRit(IV-b) 

In the aforementioned general formula (TV-a) and a general formula (TV-b), R5 expresses the alkyl 
group of the carbon atomic numbers 1-3. 



[Translation done.] 
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♦NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ix 0WS th e word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 
[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electrochemical cell 
using the electrolyte constituent which contains a cell, a new suitable as other electrochemistry device 
material polysiloxane salt (an "electrolyte salt" may be called below), and the salt concerned in more 
detail, and the electrolyte constituent concerned especially a nonaqueous electrolyte rechargeable 
battery, and a photoelectrochemical cell about a polysiloxane salt, an electrolyte constituent, an 
electrochemical cell, a non-water rechargeable battery, and a photoelectrochemical cell. 
[0002] 

[Description of the Prior Art] The electrolyte used for electrochemical cells, such as a non-water 
rechargeable battery and a coloring matter sensitization solar battery, is a medium which has the 
function (it is called ionic conduction) to convey the ion to inter-electrode, including the ion 
according to the purpose. For example, with the lithium secondary battery which is the representation 
of a non-water rechargeable battery, the conductivity of iodine ion and iodine trimer ion poses 
[ transportation of a lithium ion ] a problem by the coloring matter sensitization solar battery. In these 
cells, generally, although many solution systems with high ion conductivity are used as an electrolyte, 
there is a problem of an exhaustion of the solvent at the time of including in a cell and leakage 
reducing the endurance of a cell. That is, when the electrolyte which used the common low-molecular 
solvent is built into a cell, there is a problem that the cell performance by volatilization of a solvent or 
the liquid spill deteriorates. Moreover, in order to seal a solution in a lithium secondary battery, a 
metal vessel must be used, cell mass becomes heavy, and there is a problem that it is difficult to also 
give flexibility to a cell configuration. 

[0003] In order to conquer the fault of the aforementioned solution system electrolyte, various 
electrolytes are proposed in recent years, although the fall of ionic conductivity does not drop a cell 
performance small to a solution system electrolyte, the so-called gel electrolyte which made the 
solution electrolyte permeate a polymer matrix has the problem obtained and said, if volatilization of 
a solvent cannot be inhibited completely Moreover, although the polymer electrolyte which dissolved 
the salt in polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution 
system electrolyte, it has the problem that ionic conductivity is not yet enough. 
[0004] On the other hand, although the method using the so-called quality of molten salt electrolysis 
which used the salt of a liquid as the base at the room temperature is learned, since a low-boiling 
point compound is not included, while it is effective in preventing degradation of the cell 
performance by volatilization, since viscosity is high, generally there is a problem of a low in charge 
transportation ability. For example, although an opposite anion is room temperature fused salt with 
imidazolium salts and pyridinium salts liquefied at a room temperature, such as BF4- and 2 
(CF3S02)N-, and it is proposed as an electrolyte for lithium ion batteries, an electrolytic mechanical 
strength and ion conductivity conflict, and when own viscosity of fused salt was raised, or it is the 
means of making polymer contain etc. and a mechanical strength is strengthened, the fall of ionic 
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conductivity is seen. Furthermore, in the above electrolytes, ion conductivity temperature dependence 
is large and there is a problem that especially the ion conductivity in low temperature is inadequate. 
[0005] By the way, although compound solar batteries, such as a single-crystal-silicon solar battery, a 
polycrystal silicon solar cell, an amorphous-silicon solar cell, a cadmium telluride, and selenium-ized 
indium copper, are set as the object of utilization or research and development, the photovoltaics 
which transform a light energy into electrical energy need to conquer troubles, such as reservation of 
a manufacturing cost and raw material, and the length of an energy pay back time, when making it 
spread. On the other hand, although many solar batteries using the organic material which pointed to 
large-area-izing or low-pricing are also proposed until now, a conversion efficiency is low and there 
is a problem that endurance is also bad. 

[0006] In such a situation, the technology of a photoelectrochemical cell using the optoelectric 
transducer (it abbreviates to a coloring matter sensitization optoelectric transducer henceforth) using 
the oxide semiconductor by which sensitization was carried out to Nature (the 353rd volume, the 
737-740th page, 1991), U.S. JP,4927721,B, etc. with coloring matter, and this was indicated. This 
cell consists of the optoelectric transducer, charge transfer layer, and counter electrode which 
function as a negative electrode. An optoelectric transducer consists of a conductive base material 
and a photosensitive layer, and a photosensitive layer contains the semiconductor with which coloring 
matter stuck to the front face. A charge transfer layer consists of a oxidation reduction object, and 
bears charge transportation between a negative electrode and a counter electrode (positive electrode). 
In the photoelectrochemical cell proposed by the above-mentioned patent, the solution (electrolytic 
solution) which uses salts, such as potassium iodide, as an electrolyte as a charge transfer layer was 
used. This method is cheap and it is a problem for a photoelectric conversion efficiency not to fall 
remarkably by evapotranspiration of the electrolytic solution and exhaustion, if it is used over a long 
period of time, although it is promising, or to stop functioning as a cell in that a comparatively high 
energy conversion efficiency (photoelectric conversion efficiency) is obtained. 
[0007] The method of using as an electrolyte the imidazolium salt which is a low melting point 
compound as the exhaustion prevention method of the electrolytic solution at WO 95/No. 1 8456 is 
indicated to such a problem. Since according to this method water and the organic solvent which 
were used as an electrolytic solvent were unnecessary or little and ended conventionally, although the 
improvement of endurance was found, endurance is still inadequate. Moreover, when the 
imidazolium salt was made into high concentration, while viscosity, became high, charge 
transportation ability fell, and there was a problem that a photoelectric conversion efficiency became 
low. Furthermore, there is the method of using a thoria ZORIUMU salt as an electrolyte, and there is 
the same problem as an imidazolium salt also in this method. 

[0008] In order to conquer the fault of a solution system electrolyte also in the electrolyte used for 
electrochemical cells, such as a non-water rechargeable battery, the electrolytic solid state (polymer 
electrolyte) is studied in recent years. Although the polymer electrolyte which dissolved the salt in 
polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution system 
electrolyte, ionic conductivity is not yet enough. Moreover, generally the ion transference number (in 
the case of a lithium secondary battery, it is the lithium ion transference number) which is one of the 
important electrolytic properties in the polymer electrolyte mainly reported so far is a low. therefore ~ 
for example, the actual condition is that it is difficult to include in the goods with which a charge and 
discharge current decreases with time, and causes problems, such as causing the fall of capacity, and 
with which in the case of a lithium secondary battery it is flexible 
[0009] 

[Problem(s) to be Solved by the Invention] this invention solves the problem in the aforementioned 
former, and makes it a technical problem to attain the following purposes. Namely, this invention 
offers the new electrolyte constituent containing the new polysiloxane salt and this salt which did not 
volatilize substantially and were excellent in electrification transportation ability, does not reduce 
further the electrochemical cell which was excellent in endurance and ion conductivity including this 
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electrolyte constituent, the photoelectrochemical cell excellent in endurance and the optical transfer 
characteristic, and cell capacity, and aims at offering the non-water rechargeable battery which was 
moreover excellent in the cycle property. 
[0010] 

[Means for Solving the Problem] The aforementioned The means for solving a technical problem is 
as follows. 

<1> It is the electrolyte constituent characterized by containing the salt which has in structure the 
anion section which a proton comes to dissociate from at least one among the atomic group expressed 
with the following general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide, 
alcohol, a phenol, and a sulfonic acid, and the cation section which is the metal ion and/or the organic 
cation belonging to the 1 st group of a periodic table, or the 2nd group. 
[0011] 
[Formula 7] 
9i 



R 2 



n 



-*5t ( I ) 

[0012] In the aforementioned general formula (I), Rl and R2 express an alkyl group, an aryl group, or 
an alkoxy group, n expresses three or more numbers. 

[0013] <2> The aforementioned salt is an electrolyte constituent given in the above <1> which is the 
salt expressed with the structure of either the following general formula (m-a) and the following 
general formula (Ill-b). 
[0014] 
[Formula 8] 

^ f*2 R 2 11 R 2 

HK*(l.ll-»> Hftst (lll-b) 

[0015] In the aforementioned general formula (m-a) and the aforementioned general formula (Ill-b), 
Rl and R2 express an alkyl group independently respectively. XI and X2 express the aforementioned 
cation section independently respectively. Even if XI and X2 are mutually the same, they may differ. 
LI and L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 
express the substituent containing the aforementioned anion section. Even if Yl and Y2 are mutually 
the same, they may differ. R3 expresses the alkyl group which is not replaced [ substitution or ]. n 
expresses three or more numbers. 

[001 6] <3> The above Rl and R2 is the alkyl groups of the carbon atomic numbers 1 -3. It is the 
divalent connection machine by which the above LI and L2 is respectively expressed independently 
with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the above <1> which is a substituent 
containing the anion section respectively expressed with the structure of either the following general 
formula (TV-a) and a general formula (TV-b) independently, or an electrolyte constituent given in <2>. 
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[0017] 
[Formula 9] 

O Q 
RsS0 2 N- R 5 S0 2 NS02- 

-«It{IV-a) Hfc*tlV-U 

[001 8] In the aforementioned general formula (IV-a) and a general formula (TV-b), R5 expresses the 
alkyl group of the carbon atomic numbers 1-3. 

[0019] <4> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is a lithium ion. 

[0020] <5> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is either among the cation sections expressed with a general formula (Il-a), 
a general formula (Il-b), and a general formula (II-c). 
[0021] 

[Formula 10] 




[0022] In the aforementioned general formula (Il-a), Qyl expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. In the aforementioned 
general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn atom. Ryl , Ry2, Ry3, and Ry4 
express the alkenyl machine which is not replaced [ the alkyl group which is not replaced / 
substitution or /, substitution,, or ]. Moreover, two or more may form the un-aromatic ring which 
connects mutually and contains Ayl among Ryl, Ry2, Ry3, and Ry4. In the aforementioned general 
formula (II-c), Ryl , Ry2, Ry3, Ry4, Ry5, and Ry6 may express the alkenyl machine which is not 
replaced [ the alkyl group which is not replaced / substitution or /, substitution, or ], among those two 
or more may connect them mutually, and they may form a ring structure. The compound expressed 
with the aforementioned general formula (H-a), a general formula (Il-b), and a general formula (II-c) 
may form a polymer through Qyl, or Ryl-Ry6. 

[0023] <6> It is the electrochemical cell characterized by including the electrolyte constituent of a 
publication in either of <5> from the above <1>. 

[0024] <7> It is the non-water rechargeable battery characterized by including the electrolyte 
constituent of a publication in either of <5> from the above <1>. 

[0025] <8> It is the photoelectrochemical cell characterized by having the charge transfer layer which 
contains the electrolyte constituent of a publication in either of <5> from the above <1>, a 
photosensitive layer containing the semiconductor by which sensitization was carried out with 
coloring matter, and a counterelectrode. 

[0026] <9> It is the polysiloxane salt characterized by what is expressed with the structure of either 

the following general formula (IQ-a) and the following general formula (Ill-b). 

[0027] 

[Formula 11] 
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oH-Si — l 1 Yi r 2 *- 2 — {— si oH — si — u 




Yi 



HK5tCUI-a) 



-»5£<lll-b) 



[0028] In the aforementioned general formula (Ill-a) and the aforementioned general formula (Ill-b), 
Rl and R2 express the alkyl group of the carbon atomic numbers 1-3 independently respectively. XI 
and X2 express a lithium ion. LI and L2 express the binary connection machine respectively 
expressed with either -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2 express the 
substituent containing the anion section respectively expressed with the structure of either the 
following general formula (TV-a) and a general formula (TV-b) independently. R3 expresses the alkyl 
group which is not replaced [ substitution or ]. n expresses three or more numbers. 
[0029] 

[Formula 12] 

0 G 
R5SO2N- R 5 S0 2 NSO 2 - 

Hft5*(IV-a) — HftSC tlV-b) 

[0030] In the aforementioned general formula (TV-a) and a general formula (TV -b), R5 expresses the 

alkyl group of the carbon atomic numbers 1-3. 

[0031] 

[Embodiments of the Invention] Hereafter, the polysiloxane salt of this invention, an electrolyte 
constituent, an electrochemical cell, a non-water rechargeable battery, and a photoelectrochemical 
cell are explained. Here, the electrolyte constituent containing the polysiloxane salt and this salt of 
this invention is explained in detail first. 

[0032] (A salt and electrolyte constituent) The electrolyte constituent of this invention is used for 
reaction solvents, such as a chemical reaction and metal plating, a CCD (charge-coupled device) 
camera, various electrochemical cells (the so-called cell), etc. It is more desirable for it to be 
preferably used for a non-water rechargeable battery (especially lithium secondary battery) or the 
photoelectrochemical cell using the following semiconductor, and to use for a photoelectrochemical 
cell. 

[0033] The salt of this invention is characterized by having in structure the anion section which a 
proton comes to dissociate from at least one among the atomic group expressed with the 
aforementioned general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide, alcohol, a 
phenol, or a sulfonic acid, and the cation section which is the metal ion and/or the organic cation 
belonging to the 1st group of a periodic table, or the 2nd group. The electrolyte constituent of this 
invention is characterized by being an electrolyte constituent containing the aforementioned salt. 
[0034] The atomic group expressed with the aforementioned general formula (I) contained in the salt 
of a <atomic group expressed with general formula (I)> this invention is explained in full detail. 
[0035] Carbon atomic numbers (Following more than C may be called) are 1-24 preferably, the 
aforementioned general formula (T) setting - Rl and R2 ~ each -- independent alkyl group [ - 
You may be branched-chain, even if it is more than C [ 1-10 ] more preferably and is a straight chain- 
like. For example, a methyl, ethyl, a propyl, butyl, i-propyl, i-butyl, A pentyl, a hexyl, an octyl, 2- 
ethylhexyl, t-octyl, A desyl, a dodecyl, tetradecyl, 2-hexyl desyl, hexadecyl, Octadecyl, cyclohexyl 
methyl, and octyl cyclohexyl], It is more than C [ 6-24 ] preferably, and is more than C [ 6-10 ] more 
preferably, aryl group [ — . for example, phenyl and naphthyl] or alkoxy-group [ — more than C [ 1- 
24 ], for example, a methoxy, ethoxy ** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA 
(ethyloxy), acryloyl oxyethoxy, and pentafluoro propoxy] are expressed preferably Furthermore, these 
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[ Rl and R2 ] may have the substituent as a desirable substituent It is more than C [ 1-24 ] 
preferably, and is more than C [ 1-10 ] more preferably, alkyl group [ which may be replaced ~. You 
may be branched-chain even if it is a straight chain-like. For example, a methyl, ethyl, A propyl, 
butyl, i-propyl, i-butyl, a pentyl, a hexyl, An octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, 
Tetradecyl, 2-hexyl desyl, hexadecyl one, octadecyl, cyclohexyl methyl and octyl cyclohexyl] and the 
aryl group (desirable more than C [ 6-24 ], for example, a phenyl, — ) which may be condensing the 
ring even if it has replaced 4-methylphenyl, 3 -cyano phenyl, 2-chlorophenyl, 2-naphthyl, the 
heterocycle machine that may be condensing the ring even if it has replaced (the nitrogen in a ring 
may form 4 class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C 
[ 2-24 ], for example, 4-pyridyl, 2-pyridyl, 1 -octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2- 
thiazolyl, and alkoxy-group [ — desirable — more than C [ 1-24 ], for example, a methoxy, — Ethoxy 
** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and 
pentafluoro propoxy] and an acyloxy machine (desirable — more than C [ 1-24 ], for example, 
acetyloxy, — ) benzoyloxy one and an alkoxy carbonyl group (desirable — more than C [ 2-24 ], for 
example, a methoxycarbonyl, ~) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy 
carbonyl group, a cyano group, and polymerization nature machines (preferably a vinyl group, an 
acryloyl machine, a methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are 
mentioned. In the aforementioned general formula (I), n expresses three or more numbers. 
[0036] The anion sections which constitute the salt of a <anion section> this invention are a 
sulfonamide, disulfon imide, N-acyl sulfonamide, alcohol, a phenol, and an anion which a proton 
comes to dissociate from at least one among sulfonic acids. As the aforementioned anion section, a 
sulfonamide, disulfon imide, and N-acyl sulfonamide are desirable. 

[0037] As for the conjugate acid of the anion section, it is desirable that pKa is 1 1 or less, and it is 
more desirable that it is seven or less. 

[003 8] When the cation section which constitutes the salt of a <cation section> this invention is a 
metal ion belonging to a periodic table 1st (la) or the 2nd (Ha) group, unlike an oxy-alkylene 
machine, the atomic group shown by the general formula (I) does not interact with a cation strongly, 
but offers a flexible ionic conduction place from maneuverability being high. Thereby, the high ion 
transference number and high ion conductivity are realized. 

[0039] As the cation section which constitutes the salt of this invention, the organic cation expressed 
with either the aforementioned general formula (Il-a), the aforementioned general formula (Il-b) and 
the aforementioned general formula (H-c) and/or a lithium ion are desirable. 

[0040] In the aforementioned general formula (Il-a), Qy 1 expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. 
[0041] In the aforementioned general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn 
atom. Ryl , Ry2, Ry3, and Ry4 express the alkyl group or alkenyl machine which is not replaced ( 
[ substitution or ]. Moreover, two or more of Ryl, Ry2, Ry3, and Ry4 may form the un-aromatic ring 
which connects mutually and contains Ayl . 

[0042] In the aforementioned general formula (H-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express 
the alkyl group or alkenyl machine which is not replaced [ substitution or ], among those two or more 
may connect them mutually, and they may form a ring structure. 

[0043] The cation expressed with the aforementioned general formula (Il-a), the aforementioned 
general formula (Il-b), and the aforementioned general formula (H-c) may form a polymer through 
Qyl,orRyl-Ry6. 

[0044] In the aforementioned general formula (Il-a), the composition atom of the atomic group Qyl 
which can form the cation of aromatic series 5 or 6 member rings with nitrogen is preferably chosen 
from carbon, hydrogen, nitrogen, oxygen, and sulfur. 

[0045] As 6 member rings completed by Qyl , it is a pyridine, a pyrimidine, a pyridazine, a pyrazine, 
and triazine, and is a pyridine more preferably. 
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[0046] As a aromatic-series 5 member ring completed by Qyl, it is an oxazole, a thiazole, an 
imidazole, a pyrazole, an isoxazole^ thiadiazole, an OKISA diazole, and a triazole preferably, and 
they are an oxazole, a thiazole, and an imidazole more preferably. They are an oxazole and an 
imidazole especially preferably. 

[0047] Setting to the aforementioned general formula (Il-a), the aforementioned general formula (II- 
b), and the aforementioned general formula (II-c), Ryl-Ry6 are an alkyl group (even if carbon atomic 
numbers (henceforth, more than C) are 1-24 preferably and it is a straight chain-like, it may be 
branched-chain, and you may be a ring type.) which is not replaced [ substitution or ]. For example, 
the alkenyl machine which is not replaced [ a methyl ethyl, a propyl, butyl, i-propyl, a pentyl, a hexyl, 
an octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, tetradecyl, 2-hexyl desyl, octadecyl, cyclohexyl, 
cyclopentyl, polymerization nature machines (preferably a vinyl group, an acryloyl machine, a 
methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.), substitution, or ] (you may be 
branched-chain, even if more than are 2- For example, a vinyl and an allyl compound are expressed, 
the alkyl group of more than C 3-18 or the alkenyl machine of more than C 2-18 is expressed 
preferably, and the alkyl group of more than C 4-6 is expressed more preferably. 
[0048] In the aforementioned general formula (Il-a), the aforementioned general formula (Il-b), and 
the aforementioned general formula (II-c), Qyl, and Ryl-Ry6 may have the substituent. As an 
example of a desirable substituent, a halogen atom (F, CI, Br, I), A cyano group, an alkoxy group (a 
methoxy, ethoxy ** methoxyethoxy, etc.), aryloxy machines (phenoxy etc.) and an alkyl thio machine 
(a methylthio -) Acyl groups, such as an ethyl thio (an acetyl, a propionyl, benzoyl, etc.), a sulfonyl 
machine and an acyloxies (methane sulfonyl, benzenesulphonyl, etc.) machine (acetoxy ~) 
Sulfonyloxy machine, such as benzoyloxy one (methane sulfo NIRIOKISHI) Phosphonyl groups, 
such as toluenesulfonyloxy (diethyl phosphonyl etc.), amide groups (acetylamino, benzoyl amide, 
etc.) and a carbamoyl group (N and N-dimethyl carbamoyl --) alkyl groups (a methyl, ethyl, and a 
propyl -), such as N-phenylcarbamoyl Aryl groups (a phenyl, toluyl, etc.), such as an isopropyl, a 
cyclo propyl, butyl, 2-carboxy ethyl, and a benzyl, heterocycle machines (for example, pyridyl, 
imidazolyl, furanyl, etc.), alkenyl machines (a vinyl, 1-propenyl, etc.), etc. are mentioned. 
[0049] The polysiloxane salt expressed with the aforementioned general formula (m-a) or the 
aforementioned general formula (XH-b> is desirable as a salt of a <salt structured this invention. 
[0050] In the aforementioned general formula (m-a) and a general formula (m-b), Rl and R2 are the 
substituents and homonymy which were explained by the general formula (T). XI and X2, and the 
cation section that ******(ed) are expressed, and even if these are the same, they may differ. LI and 
L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 express the 
anion section mentioned above. Even if Y2 are the same as Yl, they may differ. R3 expresses the 
alkyl group which is not replaced [ substitution or ]. n expresses three or more numbers. In the 
aforementioned general formula (HI-a) and the aforementioned general formula (Ill-b), the alkyl 
group which is not replaced [ substitution or ] is desirable as Rl and R2. As LI and L2, a two or 
more-carbon number alkylene machine or an alkyleneoxy machine is desirable. As Yl and Y2, the 
anion section expressed with a general formula (IV-e) from a general formula (IV-a) is desirable. 



0 

R5S0 2 N— 



[0051] 

[Formula 13] 



•*st(iv-a) 



0 

RsSOzNSOg- 



0 

ReSOaNCO- 



0 

RsC0NS0 2 - 
-*3S(IV-tl) 



0 

R5NSO2— 
-ftSC(IV-e) 
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[0052] R5 in a general formula (TV-e) expresses the alkyl group which is not replaced [ substitution 
or ], an aryl group, or a heterocycle machine from a general formula (I-Va). 
[0053] As the alkyl group, aryl group, and heterocycle machine of R5, what was explained in full 
detail by Rl of the aforementioned general formula (I) is used preferably. Especially, in the case of 
the aforementioned general formula (IV-a) to the aforementioned general formula (TV-c), a fluorine 
substitution alkyl group is desirable, and a trifluoromethyl machine and a pentafluoro ethyl group are 
still more desirable to it In the case of the aforementioned general formula (TV -d)„ the fluorine 
substitution alkyl group and the substitution, or the non-replaced phenyl group of more than C 1-5 is 
desirable. In the case of the aforementioned general formula (TV-e)> the phenyl group which is not 
replaced [ substitution or ] is desirable. 

[0054] In the aforementioned general formula (Hl-a) and the aforementioned general formula (III-b), 
as for n, 3 to 30 is desirable, and 6 to 20 is more desirable. 

[0055] Especially the desirable structure is as follows as a salt of this invention. Namely, it sets to the 
aforementioned general formula (EQ-a) or the aforementioned general formula (Dl-b). The above Rl 
and R2 is the alkyl groups of the carbon atomic numbers 1-3, and the above XI and X2 is lithium 
ions. It is the divalent connection machine by which the above LI and L2 is respectively expressed 
independently with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the salts expressed 
with the structure which is a substituent containing the anion section respectively expressed with the 
structure of either the aforementioned general formula (TV -a) and the aforementioned general formula 
(TV-b) independently. In the aforementioned general formula (IV-a) and a general formula (TV-b), R5 
expresses the alkyl group of the carbon atomic numbers 1-3. 

[0056] Although the example of the salt which combined with below the anion structure of the salt 
used for the electrolyte constituent of this invention^ cation structure, and them is shown, they cannot 
be combined arbitrarily and this invention is not necessarily limited to this. 
[0057] 

[Formula 14] 



CF 3 SO_N CH2CH 2 CH 2 



r 

T 



r°TT 

CH a n CH 3 




Si CHjCH^Hj-NSOaCFa 



n = *|10 C¥«jffl) 



(P-1) 

<P-2) 
(P-3) 



X= Li + 



CH 3 ^CH 2 CH 3 



X = H 3 C 



"0" cH3 



(P-4) 



X = 



CH3N(CH2CH 3 ) 3 



CFaSOjN— CHzCHzO 




CH 2 CHjCH2-OCH 2 CH 2 — NSO,CF 3 
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(P-5) 



X= Li + 



( } CH 3 ^-CHzCHzOCHzCHzOCHa 



(P-7) 



(P-8) 



[0058] 

[Formula 15] 
X 



X= H3C-N+ >-C(CH3), 



X = 



CHaOCHaCHzNfCHaCHak 



__p . \ r 

* I ' n S 

CH 3 CH 3 



(P-9) 



n=ft10 <¥9«t> 

x= Lr 



(P-10) X- .^H^N^^ 

^ P " 11 ^ X= H 3 C-N+~^-CH3 

(P " 12) X= CH 3 N(CH2CH3)3 



/ \ X 

CFaSOjNS^H^^CHzCH^Hj-i-sl— O— 4 — Si — CHjCHiCHj-OCH^— SO^SOjCFa 

I 'n I 
CH3 CH3 

n=«30 

(P-13) x . 
< p - 14 > X " chT'K/^ch, 

http://ww4ipdljpo.gojp/cgi-birj/tran_web_cgi_ejje 2003/06703 




Page 10 of 36 



[0059] 
[Formula 16] 

X j CH 3 CH 3 X 




f- ^— |l O— ^ CHzCHiCHa-SOjM ^ ^ 



NS02 CH 2 CH 2 CH 2 " 

CH 3 CH 3 

n=»10 

(P-16) x= u . 

x- r\ 



CH3O- CH 2 CH2CH 2 -^— SI— O j Si— CH 2 CH 2 C H 2 ~ [OCHjCH 2 ) 2 - SO,HtO-C- :} 



n 

CH 3 CH* 



(P-18) x= u . 

x- /™\ 



CHaCHaO-CHjCHaCHi— Si O—j |i CHiCHjCHj— (OCHjCHjfc-CHjCONSO^Fj 

CH3 CH 3 

n=»30 (TJSffl) 



(P-20) 



X= Li + 



x- 

( P -21) X " CHr N ^ N ^CH 2 CH 3 

[0060] 

[Formula 17] 

(V \ r 

CKj CH 3 

n=»30 

(P-22) 



< p - 23 > x= CH r%/ N 



X= Li 4 

/"V 
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CF J SO 2 N-(CH 2 CH20)4-CH 2 CH 2 CH2-^— 



CH3 . CH 3 

r°~rr~ 

CH 3 CH 3 



j*3 X 

CH 2 CH 5 CH 2 — (OCH 2 CH 2 )4-NS02CF3 



(P-24) 
(P-25) 



X= Li + 

CH 3 \/ ^CH 2 CH 3 



(P-26) 



CH 2 CH20CH 2 CH z OCH 3 



CHaOfCHjCHiOfe-CHzCHjCKt— |— Si 0~ 



Li 



I — CHaCH^Ha-OCHaCHg-SOgNSCOCFa 



(P-27) 



1 " 



CHaOtC^CH^-CHjCHaCHz— I— Si O 



fP4 



SI CH 2 CH 2 CH 2 -OCH 2 CH 2 — S0 3 

n I 

HzCHjOCHjCHjOCHa CH 3 



[0061] 

[Formula 18] 
(P-28) 



OCH3 



CH30- 



7 



i — o- 



OCH, 
Si — O- 



OCH3 



n1 



OCHtCHjOCHzCHjNSOjCFg 

I — o- 



T 



:H 2 OCH2CH 2 NS< 
D — 4— OCH3 



n2 I ' n 3 

OCH 2 CH20CI^CH2NS02CF3 
0CH 2 CH 2 CX^1 2 CH 2 NSO2CFa 

Li + 



Li + 

n1:n2:n3=6:3:1 <^Ufc> 



(P-29) 



Li 



CFaSOaNSOzCHzCHaCHa — — Si O 




CH2CH2CH2SO2NSO2CF3 
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CH^HCONHCHzCHzCHi— ^-Si O—j |i CHaCHzCHrNSO^Fj 

CH 3 11 CH 3 

n=iS?10 

(P-30) x= ur 

x- 



(P-32) 

9"s . P«! u' 



/I A. 

Ob^HCOOCHjCH^CHjCHzCH;,- ^ 0 ^-^i CH^H 2 CH r OCH ; CH 5 --SCi ; .MS0 2 Cr, 

CH3 3 CH3 

[0062] 

[Formula 19] 



r 



3 \ 



CH 



3 





Q= (CH 3 ) 3 N^- 






Y 




(P-33) 


Y = 


r 


(P-34) 


Y = 


~N(S0 2 CF 3 )2 


(P-35) 


Y = 


BF 4 " 


(P-36) 


Y = 

/TV 

Q= CH 3 -N^h 
Y 


CF 3 S0 3 ~ 
J — 


(P-37) 


Y = 


l~ 


(P-38) 


Y = 


"N(S0 2 CF 3 ) 2 


(P-39) 


Y = 


BF 4 " 
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(MO) Y= CF3SO3 



Q= CF 3 S0 2 -N Y 

+ 



(P-41) Y= Li 

(P-42) Y = 



CH3-N^N-CH 2 CH 3 



(P-43) Q— \iO— 

(P-44) Q= *Li Ch-^^— CH 2 - 

(P-45) Q = + Li SOl-CH 2 CH 2 CH 2 — O— 

[0063] When using the electrolyte constituent of this invention for the electrolyte of a 
photoelectrochemical cell, it is desirable to use the electrolyte containing I- and 13- as a charge 
carrier, and it can add them in the form of arbitrary salts. As a desirable salt, YI- and YI3- mention, 
respectively and it is ***** Y. is the cation section expressed with either the aforementioned general 
formula (Il-a), the aforementioned general formula (Il-b) and the aforementioned general formula (II- 
c) here. As for YI3-, it is common to add iodine (12) to the bottom of Yl-existence, and to make it 
generate in an electrolyte constituent. Added YD- of 12 and the amount of said generates in that case. 
[0064] Among the electrolyte constituent of this invention, the concentration of I- has desirable 10 - 
90 mass %, and its 30 - 70 mass % is more desirable. It is desirable in that case that all the remaining 
components are the compounds of this invention expressed with a general formula (I). 
[0065] It is more desirable that it is [ 0.1-20 mol ] %, as for I3-, it is desirable that it is [ 0.1-50 mol / 
of I- ] %, and it is / it is still more desirable that it is / 0.5-1 0 mol / %, and / most desirable that it is / 
0.5-5 mol /%. 

[0066] Still more nearly another fused salt may also be included in the electrolyte constituent of this 
invention. The fused salt used preferably combines the organic cation shown by the aforementioned 
general formula (Il-a), the aforementioned general formula (Il-b), and the aforementioned general 
formula (II-c), and arbitrary anions. As an anion, halogenide ion, SCN- (C1-, Br-, etc.), BF4-, PF6-, 
C104-, 2 (CF3S02)N-, 2 (CF3CF2S02)N-, CH3S03-, CF3S03-, CF3COO-, Ph4B-, 3(CF3S02) C-, 
etc. are mentioned as a desirable example, and it is more desirable that they are SCN-, CF3S03-, 
CF3COO-, 2 (CF3S02)N-, or BF4-. Moreover, alkali-metal salts, such as other iodine salts, such as 
Lil, CF3COOLi, CF3COONa, LiSCN, and NaSCN, can also be added. As for the addition of an 
alkali-metal salt, it is desirable that it is a 0.02 - 2 mass % grade, and its 0.1 - 1 mass % is still more 
desirable. 

[0067] the electrolyte constituent of this invention - Lil, Nal, KI, Csl, and CaI2 etc. - a metal iodide 
— . The iodine salt of the 4th class imidazolium compound, the iodine salt of a tetraalkylammonium 
compound, Metal bromides, such as Br2, LiBr, NaBr, KBr, CsBr, and CaBr2, Or Br2 The bromine 
salt of the 4th class ammonium compounds, such as a tetrapod alkylammomum star's picture and a 
pyridinium star's picture Sulfur compounds, such as metal complexes, such as a ferrocyanic-acid salt- 
ferricyanic-acid salt and a ferrocene-ferricinium ion, the poly sodium sulfide, and alkyl thiol-alkyl 
disulfide, viologen coloring matter, a hydroquinone-quinone, etc. are made to contain, and can also be 
used. When making it contain, as for the amount of these compounds used, it is desirable that it is 
below 30 mass % of the whole electrolyte compound. 

[0068] With the salt of this invention, a solvent can be preferably used to this compound and a 
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homogeneous amount at the maximum. 

[0069] As for the solvent used for the electrolyte of this invention, it is desirable for a dielectric 
constant to be high in improving ionic mobility low, and for viscosity to be the compound which 
improves effective carrier concentration and can discover the outstanding ion conductivity. As such a 
solvent, carbonate compounds, such as ethylene carbonate and propylene carbonate, Heterocyclic 
compounds, such as 3-methyl-2-oxazolidinone, a dioxane, Ether compounds, such as diethylether, 
ethylene glycol dialkyl ether, The propylene-glycol dialkyl ether, the polyethylene-glycol dialkyl 
ether, Chain-like ether, such as the polypropylene-glycol dialkyl ether, A methanol, ethanol, ethylene 
glycol monoalkyl ether, Propylene-glycol monoalkyl ether, polyethylene-glycol monoalkyl ether, 
Alcohols, such as polypropylene-glycol monoalkyl ether, Ethylene glycol, a propylene glycol, a 
polyethylene glycol, Polyhydric alcohol, such as a polypropylene glycol and a glycerol, an 
acetonitrile, Guru taro dinitrile, a methoxy acetonitrile, a propionitrile, Non-proton polar substances, 
such as ester, such as nitryl compounds, such as a benzonitrile, a carboxylate, phosphoric ester, and 
phosphonate, a dimethyl sulfoxide, and a sulfolane, water, etc. can be used. Also in this, nitryl 
compounds, such as heterocyclic compounds, such as carbonate compounds, such as ethylene 
carbonate and propylene carbonate, and 3-methyl-2-oxazolidinone, an acetonitrile, guru taro dinitrile, 
a methoxy acetonitrile, a propionitrile, and a benzonitrile, and especially ester are desirable. Even if it 
uses these independently, they may use two or more sorts together. 

[0070] As a solvent, from a viewpoint of the improvement in endurance by volatility-proof, a thing 
200 degrees C or more has the desirable boiling point in an ordinary pressure (one atmospheric 
pressure), a thing 250 degrees C or more is more desirable, and a thing 270 degrees C or more is still 
more desirable. 

[0071] When using the electrolyte constituent of this invention for electrochemical cells, such as a 
lithium ion battery, it considers as the electrolyte constituent which added lithium salt. In this case, 
the anion of the lithium salt used An imido anion (CF3 S02) (2 N-, 2 (CF3 CF2 S02)N-) or boron 
(B), It is more desirable that they are the fluoride anions (BF4-, PF6-, CF3 S03-, C(CF3S02)3-, etc.) 
containing at least one or more kinds of elements chosen from Lynn (P) and sulfur (S). As 
concentration of the salt at that time, 1 mass % to 70 mass % is desirable to the compound of a 
general formula (I), and 20 mass % to 50 mass % is still more desirable. 
[0072] (Electrochemical cell) The electrochemical cell of this invention is characterized for the 
aforementioned electrolyte constituent of this invention by ******. As a mode of the electrochemical 
cell of this invention, a photoelectrochemical cell and a non-water rechargeable battery are 
mentioned. 

[0073] The photoelectrochemical cell by which the electrolyte of this invention is preferably used 
below for a <photoelectrochemical cell> is explained. It enables it to use the photoelectrochemical 
cell of this invention for the cell use which makes an optoelectric transducer work in an external 
circuit, and it has the photosensitive layer and charge transfer layer containing the semiconductor 
which induces a radiant ray, and a counter electrode. The electrolyte constituent of this invention 
contains in this charge transfer layer. 

[0074] The photoelectrochemical cell of this invention which used the electrolyte constituent of this 
invention for below is explained. The photoelectrochemical cell of this invention has the charge 
transporting bed containing the aforementioned electrolyte constituent, a photosensitive layer 
containing the semiconductor by which sensitization was carried out with coloring matter, and a 
counter electrode, and it constitutes them so that the optoelectric transducer explained to the so-called 
following may be made to work in an external circuit. The photoelectrochemical cell of this invention 
shows the outstanding endurance with small degradation of the cell performance in the passage of 
time while it is excellent in a photo-electric-translation performance, since the aforementioned charge 
transporting bed contains the electrolyte constituent of this invention. 
[0075] - An example of an optoelectric transducer applicable to this invention at optoelectric- 
transducer- drawing 1 is shown. An optoelectric transducer 1 0 comes to carry out the laminating of a 
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conductive layer 12, an under coat 14, a photosensitive layer 16, the charge transporting bed 1 8, and 
the counter electrode conductive layer 20 one by one. A photosensitive layer 16 turns into the 
semiconductor layer 24 which carried out sensitization with coloring matter d from the charge 
transportation material t. The semiconductor layer 24 is a porous layer which consists of a 
semiconductor particle s, the opening was formed between the semiconductor particles s and the 
charge transportation material t has permeated this opening. The charge transportation material t 
consists of the same component as the material used for the charge transporting bed 18. Under the 
conductive layer 12, the substrate 28 is arranged under the substrate 26 and the counter electrode 
conductive layer 20. Substrates 26 and 28 may be for giving intensity, and may not be in an 
optoelectric transducer. Moreover, on the boundary of each layer, for example, the boundary of a 
conductive layer 1 2 and a photosensitive layer 1 6, the boundary of a photosensitive layer 1 6 and the 
charge transporting bed 1 8, and the boundary of the charge transporting bed 1 8 and the counter 
electrode conductive layer 20, the constituents of each class may be carrying out diffusive mixing 
mutually. In addition, a conductive layer 12, a substrate 26, and/or the counter electrode conductive 
layer 20 and substrate 28 of the side which may carry out incidence of the light to an optoelectric 
transducer 10 from either or both sides, and carries out incidence of the light to it can consist of 
material which has light-transmission nature, respectively. 

[0076] Next, an operation of an optoelectric transducer 10 is explained. In addition, the case where 
the semiconductor particle s is n type is explained. If light carries out incidence to an optoelectric 
transducer 10, the light which carried out incidence will reach a photosensitive layer 16, will be 
absorbed with coloring matter d etc., and will generate the coloring matter d of an excitation state. 
The excited coloring matter d passes the electron of a high energy to the conduction band of the 
semiconductor particle s, and it becomes an oxidant itself. The electron from which it moved to the 
aforementioned conduction band reaches a conductive layer 12 by the network of the semiconductor 
particle s. Therefore, a conductive layer 12 has an electronegative potential to the counter electrode 
conductive layer 20. In the mode which used the optoelectric transducer 10 for the photoelectric cell, 
if this photoelectric cell is connected with an external circuit, the electron in a conductive layer 12 
will reach the counter electrode conductive layer 20, working in an external circuit. The generated 
reductant (for example, I3-) returns the oxidant of coloring matter d, and returns an electron while it 
returns this electrolyte component (for example, I-), when charge transportation material is an 
electrolyte. By continuing irradiating light, a series of reactions occur succeedingly and can take out 
the electrical and electric equipment. 

[0077] Hereafter, an usable material and its formation method are explained to each class of the 
aforementioned optoelectric transducer. In addition, when calling it "a conductive base material" 
below, it is accepted conductive-layer 12, and although it consists of a conductive layer 12 and a 
substrate 26 which it is arbitrary and is prepared, when calling it a "counter electrode" including both 
sides, it is accepted counter electrode conductive-layer 20, and both sides are included although it 
consists of a counter electrode conductive layer 20 and a substrate 26 which it is arbitrary and is 
prepared. 

[0078] (A) A conductive base material conductivity base material consists of the monolayer of (1) 
conductive layer or (2) conductive layers, and two-layer [ of a substrate ]. In the case of (1), material 
at which intensity and sealing performance are fully maintained as a conductive layer is used. For 
example, a metallic material (alloys containing these, such as platinum, gold, silver, copper, zinc, 
titanium, and aluminum) can be used. In the case of (2), the substrate which has the conductive layer 
which contains an electric conduction agent in a photosensitive-layer side can be used. As a desirable 
electric conduction agent, a metal (for example, alloys containing these, such as platinum, gold, 
silver, copper, zinc, titanium, aluminum, and an indium), carbon, or conductive metallic oxides (what 
doped a fluorine or antimony to an indium-tin multiple oxide and the tin oxide) are mentioned. The 
thickness of a conductive layer has desirable about 0.02-10 micrometers. 

[0079] A conductive base material has surface electrical resistance as good as a low. Below 50ohms / 
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** of the range of surface electrical resistance are desirable,, and it is more desirable. [ of below 
20ohms/**] 

[0080] When irradiating light from a conductive base material side* as for a conductive base material, 
it is desirable that it is substantially transparent. It means substantially that permeability is it 10% or 
more that it is transparent in some or the whole region of light of a visible - near infrared region (400- 
1200nm), it is desirable that it is 50% or more, and 80% or more is more desirable. It is desirable that 
the permeability of the wavelength region where a photosensitive layer has sensitivity especially is 
high. 

[0081] What formed the transparent conductive layer which consists of a conductive metallic oxide in 
the front face of transparent substrates, such as glass or plastics, by an application or vacuum 
evaporationo as a transparent conductivity base material is desirable. As a transparent conductive 
layer, the diacid-ized tin or indium-stannic-acid ghost (ITO) which doped a fluorine or antimony is 
desirable. A transparent polymer film besides glass substrates, such as an advantageous soda glass 
and an alkali free glass without the influence of alkali elution, can be used for a transparent substrate 
in respect of a low cost and intensity. As a material of a transparent polymer film, there is a triacetyl- 
cellulose (TAC), polyethylene-terephthalate (PET), polyethylenenaphthalate (PEN), syndiotactic 
polystyrene (SPS), polyphenylene-sulfide (PPS), polycarbonate (PC), polyarylate (PAr), polysulfone 
(PSF), polyester sulfone (PES), polyimide (PI), polyether imide (PEI), annular polyolefine, and 
bromine-ized phenoxy etc. In order to secure sufficient transparency, as for the coverage of a 
conductive metallic oxide, it is desirable to consider as per [ 0.01-100g ] two lm of base materials of 
glass or plastics. 

[0082] It is desirable to use a metal lead in order to lower resistance of a transparent conductivity 
base material. The quality of the material of a metal lead has desirable metals, such as platinum, gold, 
nickel, titanium, aluminum, copper, and silver. As for a metal lead, it is desirable to prepare the 
transparent conductive layer which installs in a transparent substrate by vacuum evaporationo, 
sputtering, etc., and becomes it from conductive tin oxide or a conductive ITO film on it The fall of 
the amount of incident lights by metal lead installation may be 1 - 5% more preferably less than 1 0%. 
[0083] (B) The photosensitive-layer aforementioned photosensitive layer absorbs light, performs 
charge separation, and has the function which produces an electron and an electron hole. The 
aforementioned photosensitive layer contains the semiconductor by which coloring matter 
sensitization was carried out. With the semiconductor by which coloring matter sensitization was 
carried out, generating of an optical absorption, the electron by this, and an electron hole takes place 
mainly in coloring matter, and a semiconductor bears the role which receives and transmits this 
electron (or electron hole). As for the semiconductor used by this invention, it is desirable that it is 
the n-type semiconductor which gives an anode current by a conductor electron serving as a carrier 
under optical pumping. 

[0084] (B-l) The compounds (for example, a strontium titanate, titanic-acid calcium, titanic-acid 
sodium, a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
semiconductor like germanium, a III-V system compound semiconductor, metaled chalcogenide (for 
example, an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. 

[0085] As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten, a 
zirconium, a hafnium, strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, niobium, 
or a tantalum, cadmium, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium or a leaden 
selenide, the telluride of cadmium, etc. are mentioned. As other compound semiconductors, the 
selenide of phosphides, such as zinc, a gallium, an indium, and cadmium, a gallium arsenide, or a 
copper-indium, the sulfide of a copper-indium, etc. are mentioned. Furthermore, the composite 
expressed with MxOySz or MlxM2yOz (the number [ metallic element ] of combination with which 
an oxygen atom, x, and y and z become as for M, Ml , and M2, and, as for O, a valence becomes 
neutral, respectively) can also be used preferably. 
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[0086] As an example of the semiconductor used for this invention, Si, Ti02, Sn02, Fe 203, W03, 
ZnO, Nb 205, CdS, ZnS and PbS, Bi2S3, CdSe, CdTe, SrTi03, GaP, InP, GaAs, CuInS2, and 
CuInSe2 grade are desirable. Ti02, ZnO, Sn02, Fe 203, W03 and Nb 205, CdS and PbS, CdSe, 
SrTi03 and InP, GaAs, CuInS2, or CuInSe2 is more desirable, Ti02 or especially Nb 205 is 
desirable, and Ti02 is the most desirable. Ti02 has desirable Ti02 which includes an anatase type 
crystal 70% or more, and especially Ti02 of 100% anatase type crystal is desirable. Moreover, it is 
also effective to dope a metal in order to raise the electronic conductivity in these semiconductors. As 
a metal to dope, divalent and a trivalent metal are desirable. It is the purpose which prevents that a 
reverse current flows from a semiconductor to a charge transporting bed, and it is also effective to 
dope a univalent metal to a semiconductor. 

[0087] Although a single crystal or a polycrystal is sufficient as the semiconductor used for this 
invention, viewpoints, such as a manufacturing cost, raw-material reservation* and an energy pay 
back time, to its polycrystal is desirable, and especially its porous membrane that consists of a 
semiconductor particle is desirable. Moreover, the amorphous portion may be included in part. 
[0088] Generally the particle size of a semiconductor particle is the order of nm-mu nu As for the 
mean particle diameter of the primary particle which asked for projected area from the diameter when 
converting into a circle, it is desirable that it is 5-200nm, and its 8-100nm is more desirable. 
Moreover, the mean particle diameter of the semiconductor particle in dispersion liquid (aggregated 
particle) has desirable 0.01-30 micrometers. It is lOnm or less preferably [ may mix two or more 
kinds of particles from which a particle size distribution differs, and / that the average size of a small 
particle is 25nm or less in this case ], and more preferably. Particle size is big, for example, it is also 
desirable to mix a semiconductor particle (lOOnm or more and about 300nm) in order to scatter an 
incident light and to raise the rate of optical capture. 

[0089] The number of the kinds of semiconductor particle one, and they may be two or more sorts of 
different mixtures. When mixing and using two or more sorts of semiconductor particles, as for one 
sort, it is desirable that they are Ti02, ZnO, Nb 205, or SrTi03. Moreover, as one more sort, it is 
desirable that they are Sn02, Fe203, and W03. As a still more desirable combination, combination, 
such as ZnO, Sn02, ZnO and W03, or ZnO, Sn02, W03, can be mentioned. When mixing and using 
two or more sorts of semiconductor particles, each particle size may differ. The particle size of the 
semiconductor particle especially mentioned at the one above-mentioned item is large, and 
combination with the small semiconductor particle mentioned henceforth [ 2 items ] is desirable. The 
particle of a desirable large particle size is lOOnm or more, and the particle of a small particle size is 
15nm or less in combination. 

[0090] a sol-gel method given [ as a method of producing a semiconductor particle ] in "the thin- 
layer-coating technology by the sol-gel method" (1995) etc. of the company (1998) of the "science of 
sol-gel method" AGUNE ** style of ******** > and a technical-information association* and 
"composition of the monodisperse particle by the new synthesis method gel-sol method and size form 
control" of Tadao Sugimoto - wait — the 35th volume, No. 9, and the gel-sol method of a 
1012-1018 pages (1996) publication Moreover, the method of producing an oxide for the chloride 
which Degussa developed by elevated-temperature hydrolysis in an acid hydrogen salt is also 
desirable. 

[0091] Although both the above-mentioned sol-gel method the gel-sol method and the elevated- 
temperature adding-water part solution method in the inside of the acid hydrogen salt of a chloride 
are desirable when a semiconductor particle is titanium oxide, the sulfuric-acid method and chlorine 
method of a publication can also be further used for "titanium oxide physical-properties and applied- 
technology" Gihodo Shuppan Co., Ltd. (1997) of the Seino study. Furthermore, the method of Barbe's 
and others journal OBU American ceramic society, the 80th volume, No. 12, and a 3157-3171 pages 
(1 997) publication and the method of Burnside's and others chemistry OBU MATERIARUZU, the 
1 0th volume, No. 9, and a 241 9-2425-page publication are also desirable as a sol-gel method. 
[0092] (B-2) The semiconductor particle layer aforementioned semiconductor is used with the form 
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of the semiconductor particle layer formed for example, on the aforementioned conductive base 
material. In order to apply a semiconductor particle on a conductive base material, the above- 
mentioned sol-gel method etc. can also be used besides the method of applying the dispersion liquid 
or the colloidal solution of a semiconductor particle on a conductive base material. When mass- 
production-izing of an optoelectric transducer, the physical properties of semiconductor particle 
liquid, the versatility of a conductive base material, etc. are taken into consideration, the wet film 
production method is comparatively advantageous. As the wet film production method* the applying 
method, print processes, an electrolytic-deposition method, and an electrodeposition process are 
typical. Moreover, the SPD method which sprays the metallic-oxide precursor pyrolyzed on the 
method of carrying out vacuum evaporationo by the method (the LPD method) of depositing by the 
liquid phase by the ligand exchange etc., the spatter, etc., CVD, or the warmed substrate from the 
method of oxidizing a metal and a metal solution, and forms a metallic oxide can also be used. 
[0093] In case the method of distributing while grinding using the method and mill which are mashed 
with the mortar other than the above-mentioned sol-gel method as a method of producing the 
dispersion liquid of a semiconductor particle, or a semiconductor is compounded, the method of 
depositing as a particle and using it as it is in a solvent, etc. is mentioned. 

[0094] As a dispersion medium, water or various kinds of organic solvents (for example, a methanol, 
ethanol, isopropyl alcohol, a citronellol, terpineol* a dichloromethane, an acetone, an acetonitrile* 
ethyl acetate, etc.) are mentioned. You may use polymer like a polyethylene glycol, a hydroxyethyl 
cellulose, and a carboxymethyl cellulose, a surfactant, an acid, or a chelating agent as a distributed 
assistant if needed in the case of distribution. Since the semiconductor layer, which regulation of the 
viscosity of dispersion liquid is attained and cannot separate further easily due to changing the 
molecular weight of a polyethylene glycol can be formed or the voidage of a semiconductor layer can 
be controlled, it is desirable to add a polyethylene glycol. 

[0095] As the method of application, a roller, the dipping method of the air knife method and the 
blade method, etc. are desirable as a metering system as an application system. Moreover, the slide 
hopper method given in application, the wire bar method currently indicated by JP,58-4589,B as that 
by which metering is made into the same portion, U.S. JP,2681294,B, said 2761419 numbers, said 
2761791 numbers, etc., the extrusion method, the curtain method, etc. are desirable. Moreover, the 
spin method and a spray method are also desirable as a general aviation. As the wet printing method, 
letterpress, offset and the three major print processes of gravure are begun,, and intaglio printing, the 
rubber version, screen-stencil, etc. are desirable. According to liquid viscosity or wet thickness* the 
desirable film production method is chosen from these. 

[0096] The layer of a semiconductor particle can carry out the multilayer application of the dispersion 
liquid of the semiconductor particle from which not only a monolayer but particle size is different* or 
can also cany out the multilayer application of the application layer containing the semiconductor 
particle (or a different binder, a different additive) from which a kind differs. When thickness is 
insufficient, the multilayer application is effective at a one-time application. 

[0097] Since the amount of support coloring matter per unit projected area generally increases so that 
semiconductor particle layer thickness (it is the same as the thickness of a photosensitive layer) 
becomes thick* although the rate of capture of light becomes high* since the generated diffusion 
length of electron increases, the loss by charge reunion also becomes large. Therefore, the thickness 
with a desirable semiconductor particle layer is 0.1-100 micrometers. When using for a photoelectric 
cell, semiconductor particle layer thickness has desirable 1-30 micrometers* and its 2-25 micrometers 
are more desirable. The coverage which receives per two lm of base materials of a semiconductor 
particle has 0.5-desirable 1 OOg, and 3-its 50g are more desirable. 

[0098] Heat-treating is desirable, in order to raise improvement in paint film intensity, and adhesion 
with a base material* while contacting semiconductor particles electronically, after applying a 
semiconductor particle on a conductive base material. The range of heating temperature has 40 
degrees C or more desirable 700 degrees C or less, and is more desirable. [ of 100 degrees C or more 
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600 degrees C or less ] Moreover, heating time is 10 minutes - about 10 hours. When using the low 
base material of the melting point or softening temperature like a polymer film, high temperature 
processing is not desirable in order to cause degradation of a base material. Moreover, it is desirable 
that it is low temperature (for example, 50 degrees C -. 350 degrees C) as much as possible also from 
the viewpoint of cost. Low temperature-ization can also be performed by becoming possible by the 
small semiconductor particle 5nm or less, heat-treatment under existence of a mineral acid and a 
metallic-oxide precursor, etc., and impressing irradiation of ultraviolet rays, infrared radiation, 
microwave, etc., electric field, and an ultrasonic wave. It is desirable to use together for the purpose 
which removes the unnecessary organic substance etc. simultaneously, combining suitably heating 
besides the above-mentioned irradiation or impression, reduced pressure, oxygen plasma treatment, 
pure water washing, solvent cleaning, gas scrubbing, etc. 

[0099] It is the purpose which the surface area of a semiconductor particle is increased, or raises the 
purity near the semiconductor particle after heat-treatment, and raises the electron-injection efficiency 
from coloring matter to a semiconductor particle, for example, chemical-plating processing using 
titanium-tetrachloride solution and electrochemical plating processing using titanium-trichloride 
solution may be performed. Moreover, it is the purpose which prevents that a reverse current flows 
from a semiconductor particle to a charge transporting bed, and it is effective to also make the low 
organic substance of electronic conductivity other than coloring matter stick to a particle front face. 
The object which has a hydrophobic radical as the organic substance made to adsorb is desirable. 
[0100] As for a semiconductor particle layer, it is desirable to have a big surface area so that much 
coloring matter can be adsorbed. As for the surface area in the state where the layer of a 
semiconductor particle was applied on the base material, it is desirable that they are 1 0 or more times 
to projected area, and it is more desirable that they are 1 00 or more times. Although especially a limit 
does not have this upper limit, they are usually about 1 000 times. 

[0101] (B-3) If it is the compound which can carry out sensitization of the semiconductor, the 
sensitizing dye used for a coloring matter photosensitive layer has absorption in a visible region or a 
near-infrared region, and can use it for arbitration, and organometallic complex coloring matter, 
methine coloring matter, porphyrin system coloring matter, or its phthalocyanine system coloring 
matter is desirable. Moreover, since the wavelength region of photo electric translation is made large 
as much as possible and a conversion efficiency is gathered, two or more kinds of coloring matter can 
be used together or mixed. In this case, the coloring matter used together or mixed and its rate can be 
chosen so that it may double with the target wavelength region and intensity distribution of the light 
source. 

[0102] It is desirable to have the suitable joint machine (interlocking group) which has the adsorption 
capacity force to the front face of a semiconductor particle as coloring matter. The chelation machine 
which has pi conductivity like a COOH basis, OH basis, S03H set, -P(O) (OH)2 set, an acidic group 
like -OP(O) (OH)2 set or an oxime, dioxime, a hydroxyquinoline, salicylate, or alpha-KETOENO 
rate as a desirable joint machine is mentioned. Especially, a COOH basis, -P(O) (OH)2 set, or 
especially -OP(O) (OH)2 set is desirable. These bases may form alkali metal etc. and the salt, and 
may form the inner salt. Moreover, when it contains an acidic group like [ in case a methine chain 
forms a squarylium ring and a crocodile NIUMU ring ] in the case of poly methine coloring matter, 
you may have this portion as a joint machine. 

[0103] Hereafter, the desirable sensitizing dye used for a photosensitive layer is explained concretely. 

(B-3 -a) When organometallic complex coloring matter coloring matter is metal complex coloring 
matter, metal phthalocyanine dye, metalloporphyrin coloring matter, or ruthenium complex coloring 
matter is desirable, and especially ruthenium complex coloring matter is desirable, as ruthenium 
complex coloring matter - for example, U.S. JP,4927721 ,B - said - No. 4684537 - said - No. 
5084365 -- said - No. 5350644 - said - No. 5463057 - said - the complex coloring matter of a 
publication is mentioned to each official report, such as each specification, such as No. 5525440, and 
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JPJ-249790,A> ****** No. 504512 [ ten to ], the world patent 98/No. 50393, and JP,2000-26487,A 
[0104] Furthermore, when the aforementioned coloring matter is ruthenium complex coloring matter, 
the ruthenium complex coloring matter expressed with the following general formula (V) is desirable. 

[0105] General formula (V) 

(Al) In the tRu(B-a) u(B-b) v(B-c) w aforementioned general formula (V), Al expresses the ligand of 
1 or 2 seats. As for Al, it is desirable that it is the ligand chosen from the group which consists of a 
derivative of CI, SCN, H20, Br, I, CN and NCO, SeCN, beta-diketones, oxalic acid, and a 
dithiocarbamic acid. When t is two or more, even if two or more Al is the same, it may differ. B-a, 
B-b, and B-c express independently the ligand expressed with the following formula (B-1) - (B-10) 
either among the aforementioned general formula (V), respectively, t expresses the integer of either 0- 
3 , and u, v, and w are together put suitably according to the kind of ligand so that the ruthenium 
complex which expresses 0 or 1 respectively and is expressed with the aforementioned general 
formula (V) may turn into six coordinated complexes. 
[0106] 

[Formula 20] 
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[0107] Among aforementioned formula (B-1) - (B-10), Ra expresses a hydrogen atom or a substituent 
and the aryl group which is not replaced [ the substitution of the aralkyl machine which is not 
replaced / the substitution of the alkyl group which is not replaced / the substitution of a halogen 
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atom and the carbon atomic numbers 1-12 or / and the carbon atomic numbers 7-12 or / and the 
carbon atomic numbers 6-12 or ], an acidic group (these acidic groups may form the salt), or a 
chelation machine is mentioned as The shape of a straight chain and the letter of branching are 
sufficient as the alkyl portions of an alkyl group and an aralkyl machine. Moreover,, a monocycle or a 
polycyclic (the condensed ring, ring set) is sufficient as the aryl portions of the aforementioned aryl 
group and an aralkyl machine. Among the aforementioned general formula (V), even if B-a* B-b, and 
B-c are the same, they may differ. 

[0108] Although the desirable example (instantiation compound R-l to R-17) of organometallic 
complex coloring matter is shown below, the coloring matter used for this invention is not limited to 
the following examples. 
[0109] 

[Formula 21] 
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[0110] 

[Formula 22] 
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[01 11] (B-3-b) The desirable methine coloring matter used for a methine coloring matter this 
invention is poly methine coloring matter, such as a cyanine dye, merocyanine coloring matter, and 
SUKUWARDRIUMU coloring matter. As poly methine coloring matter preferably used by this 
invention, the coloring matter of a publication is mentioned in each specification of each official 
report of JP,1 1-35836A, JP,1 1-67285,A, JP,1 1-8691 6,A, JP,1 1-97725 A, JP,1 1-158395A JP,11- 
163378A, JP,1 1-214730A, JP,1 1-214731,A, JP,1 1-238905A, and JP,2000-26487A the Europe 
patent No. 89241 1, said 91 1841 numbers, and said 991092 numbers, for example. The example of 
desirable methine coloring matter is shown below. 
[0112] 

[Formula 23] 
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[01 14] (B-4) In order to make coloring matter stick to the adsorption semiconductor particle of the 
coloring matter to a semiconductor particle, the method which is immersed in the conductive base 
material which has the semiconductor particle layer dried well in the solution of coloring matter, or 
applies the solution of coloring matter to a semiconductor particle layer can be used. In the case of the 
former, dip coating, the dipping method, a roller, the air knife method, etc. are usable. In the case of 
dip coating, adsorption of coloring matter may be performed at a room temperature, and you may 
perform it by carrying out heating reflux as indicated by JP ,7-249790,A. Moreover, as the latter 
method of application, there are the wire bar method, the slide hopper method, the extrusion method, 
the curtain method, the spin method, a spray method, etc. one desirable as a solvent which dissolves 
coloring matter — . for example, alcohols (a methanol — ) nitril (an acetonitrile — ), such as ethanol, t- 
butanol, and benzyl alcohol Nitromethanes, such as a propionitrile and 3-methoxy propionitrile, a 
halogenated hydrocarbon (a dichloromethane, a dichloroethane, and chloroform --) Ether, such as a 
chlorobenzene (diethylether, tetrahydrofuran, etc.), dimethyl sulfoxide and amides (N.N- 
dimethylformamide ~) N-methyl pyrrolidones, such as N and N-dimethyl acetamido, 1, 3-dimethyl 
imidazolidinone, 3-methyl oxazolidinone and ester (ethyl acetate, butyl acetate, etc.) Carbonates 
(diethyl carbonate, an ethylene carbonate, propylene carbonate, etc.), ketones, hydrocarbons (an 
acetone, 2-butanone, cyclohexanone, etc.) (Korean geisha, the petroleum ether, benzene, toluene^ 
etc.), and these mixed solvents are mentioned. 

[Oil 5] All the amounts of adsorption of coloring matter have desirable per [ a unit surface area . 
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(lm2) / 0.01 ] - lOOmmol of a porosity semiconductor-electrode substrate. Moreover, as for the 
amount of adsorption to the semiconductor particle of coloring matter, it is desirable that it is the 
range per [ 0.01 ] Ig of semiconductor particles - of ImmoL By considering as the coloring matter 
amount of adsorption of the aforementioned range,, the sensitization effect in a semiconductor is fully 
acquired. On the other hand, if there is too little coloring matter, the sensitization effect will become 
inadequate, and if there is too much coloring matter, the coloring matter which has not adhered to a 
semiconductor will float, and it becomes the cause of reducing the sensitization effect. In order to 
increase the amount of adsorption of coloring matter, heat-treating before adsorption is desirable. 
After heat-treatment, in order to avoid that water sticks to a semiconductor particle front face, it is 
desirable to perform adsorption operation of coloring matter quickly [ while the temperature of a 
semiconductor-electrode substrate is 60-150 degrees C ], without returning to ordinary temperature. 
Moreover, for the purpose which reduces interactions, such as condensation between coloring matter, 
a colorless compound may be added to coloring matter and a coadsorption may be carried out to a 
semiconductor particle. The sulfonates like a steroid compound (for example, chenodeoxycholic acid) 
or the following example which the effective compound for this purpose is a compound with a 
surface activity property and structure, for example, have a carboxyl group are mentioned. 
[0116] 

[Formula25] 

t^HiZ-^^^OCHjCH^-SOsNa 



[01 17] As for non-adsorbed coloring matter, it is desirable that washing removes promptly after 
adsorption. It is desirable to use a wet washing tub and to wash by organic solvent like polar solvents, 
such as an acetonitrile, and an alcohols solvent After adsorbing coloring matter, amines and the 4th 
class salt may be used and the front face of a semiconductor particle may be processed. As desirable 
amines, a pyridine, a 4-t-butyl pyridine, a polyvinyl pyridine, etc. are mentioned. As the desirable 4th 
class salt, TETORO butyl ammonium iodide, tetrapod hexyl ammonium iodide, etc. are mentioned. 
When these are liquids, it may use as it is, and you may dissolve and use for an organic solvent 
[0118] (C) A charge transporting-bed charge transporting bed is a layer containing the charge 
transportation material which has the function to supplement the oxidant of coloring matter with an 
electron, the solution (electrolytic solution) which the ion of a redox couple dissolved as an ion- 
transport material as an example of a typical charge transportation material which can be used for this 
charge transporting bed, the so-called gel electrolyte which sank the solution of a redox couple into 
the gel of a polymer matrix, and the quality of molten salt electrolysis containing a oxidation 
reduction counter ion — a solid electrolyte is mentioned further Moreover, although the electrolyte 
constituent of this invention is used for this charge transporting bed other than the charge 
transportation material with which ion is concerned at this invention, the above-mentioned charge 
transportation material other than this can also be used together. 

[0119] (C-l) Two kinds of methods can be considered about the formation method of the formation 
charge transporting bed of a charge transporting bed. One is the method of sticking a counter 
electrode previously on a photosensitive layer, and putting a liquefied charge transporting bed 
between the gap. Another is the method of giving a charge transporting bed directly on a 
photosensitive layer, and a counter electrode will be given after that 

[0120] In the case of the former, the ordinary-pressure process which uses the capillarity by being 
immersed etc. as how to put a charge transporting bed, or the vacuum process which makes it a 
pressure lower than an ordinary pressure, and replaces the gaseous phase of a gap by the liquid phase 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2003/06/02 



Page 25 of 36 



can be used. 

[0121] In the case of the latter, in a wet charge transporting bed, a counter electrode will be given 
with not drying, and the liquid disclosure prevention measure of the edge section will be taken. 
Moreover, in the case of a gel electrolyte, there is a method of applying with wet and solidifying by 
methods, such as a polymerization, and a counter electrode can also be given after drying and fixing 
in that case. As a method of giving a gel electrolyte besides the electrolytic solution, the same method 
as grant of the above-mentioned semiconductor particle layer or coloring matter can be used. 
[0122] (D) Like the aforementioned conductive base material, the monolayer structure of a counter 
electrode conductive layer which consists of a conductive material is sufficient as a counter electrode 
counter electrode, and it may consist of a counter electrode conductive layer and a support substrate. 
As electric conduction material used for a counter electrode conductive layer, a metal, carbon (for 
example, platinum, gold, silver, copper, aluminum, magnesium, an indium, etc.), or conductive 
metallic oxides (an indium-tin multiple oxide, fluorine dope tin oxide, etc.) are mentioned. Also in 
this, platinum, gold, silver, copper, aluminum, and magnesium can be preferably used as a counter 
electrode layer. As an example of the desirable support substrate of a counter electrode, it is glass or 
plastics, and vacuum evaporationo is applied or carried out and the above-mentioned electric 
conduction agent is used for this. Although especially the thickness of a counter electrode conductive 
layer is not restricted, 3nm - 10 micrometers are desirable. The surface electrical resistance of a 
counter electrode layer is so good that it is low. As a range of desirable surface electrical resistance, it 
is below 50ohms / * *, and they are below 20ohms / * * still more preferably. 
[0123] Since light may be irradiated from both a conductive base material, and both [ either or ], in 
order for light to reach a photosensitive layer, it is good if at least one side of a conductive base 
material and a counter electrode is substantially transparent. It is desirable to make a conductive base 
material transparent from a viewpoint of improvement in a generating efficiency, and to carry out 
incidence of the light from a conductive base material side. In this case, as for a counter electrode, it 
is desirable to have the property to reflect light. As such a counter electrode, the glass which 
deposited the metal or the conductive oxide, plastics, or a metal thin film can be used. 
[0124] A counter electrode should just stick the application, plating, or conductive-layer side of the 
substrate which carries out vacuum evaporationo (PVD, CVD), or has a conductive layer for direct 
electric conduction material on a charge transporting bed. Moreover, as well as the case of a 
conductive base material when especially a counter electrode is transparent, it is desirable to use a 
metal lead in order to lower resistance of a counter electrode. In addition, the fall of the desirable 
quality of the material of a metal lead and the desirable installation method, and the amount of 
incident lights by metal lead installation etc. is the same as the case of a conductive base material. 
[0125] (E) In order to prevent other layer counter electrodes and the short circuit of a conductive base 
material, beforehand, it is desirable to paint the thin film layer of a conductive base material and a 
semiconductor precise between photosensitive layers as an under coat, and especially when using 
electronic transportation material and electron hole transportation material for a charge transporting 
bed, it is effective. As an under coat, Ti02, Sn02, Fe 203, and W03, ZnO and Nb 205 are desirable, 
and Ti02 is more desirable. An under coat is Electrochim. Acta 40 It can paint by the spatter besides 
the spray pyrolysis method indicated by 643-652 (1995) etc. The thickness of an under coat has 
desirable 5-1000nm or less, and its 10-500nm is more desirable. 

[0126] Moreover, you may prepare functional layers, such as a protective layer and an acid-resisting 
layer, between one side of the conductive base material which acts as an electrode, and a counter 
electrode or both outside front faces, a conductive layer, and substrates, or in the middle of a 
substrate. According to the quality of the material, the applying method, a vacuum deposition, the 
sticking method, etc. can be used for formation of these functional layers. 

[0 1 27] In order to prevent said degradation of each structure and vaporization of contents, as for the 
photoelectrochemical cell of this invention, it is desirable to seal the side with polymer, adhesives, 
etc. 
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[0128] The photoelectrochemical cell of this invention is the same composition as the 
aforementioned optoelectric transducer fundamentally, it connects the aforementioned optoelectric 
transducer to an external circuit through lead wire etc., and it constitutes it so that it may be made to 
work in an external circuit. The external circuit itself connected to the aforementioned conductive 
base material and the aforementioned counter electrode through lead wire etc. can use a well-known 
thing. Moreover, the photoelectrochemical cell of this invention can take the same module structure 
as fundamentally as the conventional solar cell module. Although the structure of a cell being 
constituted on support substrates, such as a metal and a ceramic, and the aforementioned solar cell 
module covering a it top with a restoration resin, cover glass, etc. generally, and incorporating light 
from the opposite side of a support substrate is taken, it is also possible to consider as the structure of 
using transparent materials, such as tempered glass, for a support substrate, constituting a cell on it, 
and incorporating light from the transparent support substrate side. The substrate one apparatus 
module structure specifically used with the module structure called a super straight type, a substrate 
type, and potting type, an amorphous-silicon solar cell, etc. is known, and the photoelectrochemical 
cell of this invention can also choose such module structures suitably according to the purpose of use, 
a service space, and environment. Specifically, it is desirable to apply the structure and the mode of a 
publication to the specification of JP,2000-268892 > A. 

[0129] The non-water rechargeable battery of this invention which used the electrolyte constituent of 
this invention below for the <non-water rechargeable battery> is explained. The non- water 
rechargeable battery of this invention is characterized by including the electrolyte constituent of this 
invention. The non-water rechargeable battery of this invention shows the outstanding cycle nature, 
without reducing capacity greatly, since the electrolyte constituent of this invention is contained. 
[0130] - When using the electrolyte constituent of a positive-electrode active-substance-this invention 
for a non-water rechargeable battery, although the transition-metals oxide which can insert and emit a 
lithium ion in reversible is sufficient as a positive active material, its lithium content transition-metals 
oxide is especially desirable. 

[013 1] In this invention, an oxide including the lithium content Ti, V, Cr, Mn, Fe, Co, nickel, Cu, 
Mo, and W is suitably mentioned as a lithium content transition-metals oxide positive active material 
preferably used as a positive-electrode active substance. Moreover, you may mix alkali metal other, 
than a lithium (element of the 1st (IA) group of a periodic table, and the 2nd (HA) group), aluminum, 
Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. 0-30-mol% of the amount of mixtures is desirable to 
transition metals. 

[0132] What was mixed and compounded also in the quality of a lithium content transition-metals 
oxide preferably used as the aforementioned positive-electrode active substance so that the mole ratio 
of the sum total of a lithium compound / transition-metals compound (at least one sort chosen from 
Ti, V, Cr, Mn, Fe, Co, nickel, Mo, and W with transition metals here) might be set to 0.3-2.2 is more 
desirable. 

[0133] Moreover, what was mixed and compounded also in the aforementioned lithium compound / 
transition-metals compound so that the mole ratio of the sum total of a lithium compound / transition- 
metals compound (at least one sort chosen from V, Cr, Mn, Fe, Co, and nickel with transition metals 
here) might be set to 0.3-2.2 is especially desirable. 

[0134] Furthermore, the material containing LigM 302 (one or more sorts, g=0-L2 as which M3 is 
chosen from Co, nickel, Fe, and Mn), or the material which has the Spinel structure expressed with 
LihM 4204 (M4 is Mn and h=0-2) is especially desirable also in the aforementioned lithium 
compound / transition-metals compound. As the above M3 and M4, you may mix aluminum, Ga, In, 
germanium, Sn, Pb, Sb, Bi, Si, P, or B in addition to transition metals. 0-30-mol% of the amount of 
mixtures is desirable to transition metals. 

[0135] LigCo02, LigNi02, LigMn02, LigCojNi(l-j) 02, and LihMn 204 (here, it is h= 0.1 to 0.9, 
g=0.02-1.2, and j=0.1-0.9) are the most desirable also in material including the above LigM 302, and 
the material which has the Spinel structure expressed with LihM 4204. Here, the above-mentioned g 
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value is a value before a charge-and-discharge starts and is fluctuated by charge and discharge. 
[0136] Although the aforementioned positive active material is compoundable by well-known 
methods, such as the method of mixing a lithium compound and a transition-metals compound and 
calcinating, and a solution reaction, especially its calcinating method is desirable. 
[0137] the non-water rechargeable battery of this invention — . setting - business — . **** - the above - 
- a positive active material - although especially average grain size is not limited, its 0.1-50 
micrometers are desirable Although not limited especially as a specific surface area, 0.01-50m2/g is 
desirable at a BET adsorption method. Moreover, as pH of the supernatant when melting 5g of 
positive active materials to 100ml of distilled water, 12 or less [ 7 or more ] are desirable. 
[0138] In order to make the aforementioned positive active material into a predetermined grain size, 
the grinder and classifier which were known well are used. For example, a mortar, a ball mill, a 
vibration ball mill, a vibration mill, a satellite ball mill, a planet ball mill, a revolution air current type 
jet mill, a screen, etc. are used. After washing by water, acid solution, alkaline solution, and the 
organic solvent, you may use the positive active material obtained by the aforementioned calcinating 
method. 

[0139] - In the non-water rechargeable battery of a negative-electrode active-substance-this invention, 
the carbonaceous material in which occlusion discharge of a lithium is possible is suitably mentioned 
as one of the negative-electrode active materials. The aforementioned carbonaceous material is a 
material which consists of carbon substantially. For example, the carbonaceous material which 
calcinated various kinds of synthetic resin, such as artificial graphites, such as a petroleum pitch, a 
natural graphite, and a vapor-growth graphite, and a resin of a PAN system, and a furfuryl alcohol 
resin, can be mentioned. Furthermore, various carbon fibers, such as a PAN system carbon fiber, a 
cellulose system carbon fiber, a pitch based carbon fiber, a vapor-growth carbon fiber, a dehydration 
PVA system carbon fiber, a lignin carbon fiber, a vitrified carbon fiber, and an activated carbon fiber, 
a mesophase microsphere, a graphite whisker, a plate-like graphite, etc. can also be mentioned. 
[0140] Such carbonaceous material can also be divided into difficulty graphitized-carbon material 
and a graphite system carbon material according to the grade of graphitization. Moreover, as for 
carbonaceous material, it is desirable to have the spacing indicated by JP,62-22066,A, JP,2-6856,A, 
and the 3-45473 official report, density, and the size of a microcrystal. Carbonaceous material does 
not need to be a single material and the graphite, which has the mixture of a natural graphite and an 
artificial graphite given in JP,5-90844,A and an enveloping layer given in JP,6-4516,A can also be 
used for it. 

[0141] In the non-water rechargeable battery of this invention, an oxide and/or chalcogenide are 
suitably mentioned as another negative-electrode active material used. 

[0142] Also in it, an amorphous oxide and/or chalcogenide are desirable especially. It is the object 
which has the broadcloth dispersion band which has the peak to a 20 to 40 degrees field with 2theta 
value with the X-ray diffraction method [ "be / amorphous / it" ] here using CuK alpha rays, and you 
may have a crystalline diffraction line. It is desirable that the strongest intensity is 100 or less times of 
the diffraction line intensity of the peak of the broadcloth dispersion band looked at by 20 degrees or 
more 40 degrees or less with 2theta value among the crystalline diffraction lines looked at by 40 
degrees or more 70 degrees or less with 2theta value, and especially the thing for which that they are 
5 or less times does not have a more desirable crystalline diffraction line is desirable. 
[0143] Also in the aforementioned amorphous oxide and/or chalcogenide, the amorphous oxide of a 
semimetal element and/or chalcogenide are more desirable, and the element of the 13th (HEB) group 
of a periodic table - 15 (VB) groups, independent or the oxide which consists of two or more sorts of 
those combination of aluminum, Ga, Si, Sn, germanium, Pb, Sb, and Bi, and especially chalcogenide 
are desirable. 

[0144] the above - as a desirable amorphous oxide and/or chalcogenide For example, Ga 203, SiO, 
GeO, SnO, Sn02, PbO, Pb02, Pb 203, Pb204, Pb304, Sb203, Sb204, Sb205, Bi203, Bi204, 
SnSiQ3, GeS, SnS, SnS2, PbS and PbS2, Sb2S3, Sb2S5, SnSiS3, etc. are desirable., Moreover, these 
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may be the multiple oxides 2 with a lithium oxide, for example, Li2SnO. 

[0145] as the negative-electrode active substance used for the non-water rechargeable battery of this 
invention — the above — the amorphous oxide consisting mainly of Sn, Si, and germanium is still 
more desirable in a desirable amorphous oxide and/or desirable chalcogenide, and it is desirable that 
it is especially the amorphous oxide expressed with the following general formula (VI) also in it 
[0146] General formula (VI) 

SnMldM2eOf[0147] in the aforementioned general formula (VI), Ml is chosen from aluminum, B, 
P, and germanium — . at least — . the element more than a kind, and M2 — . the [ periodic-table ] ~ it is 
chosen out of 1 (IA) group element, the 2nd (HA) group element, the 3rd (DIA) group element, and a 
halogen -- the element more than a kind is expressed at least 0.2 or more numbers [ two or less ] and 
e express 0.2<d+e<2 with or more 0.01 one or less number, and, as for d, f expresses or more 1 six or 
less number. 

[0148] Although the example (C-l to C-18) of the amorphous oxide which makes Sn a subject is 

shown below, this invention is not limited to these. 

[0149] 

C-l SnSi03 C-2 Sn0.8A10.2B0.3P0.2Si0.5O3.6 C-3 SnA10.4B0.5Cs0.1P0.5O3.65 C-4 
SnA10.4B0.5Mg0.1P0.5O3 .7 C-5 SnA10.4B0.4Ba0.08P0.4O3. 28 C-6 

SnA10.4B0.5Ba0.08Mg0.08P0.3O3.26 C-7 SnA10.1B0.2Ca0.1P0.1Si [ 0.5O3.1 ] C-8 SnA10.2B0.4Si 
0.4O2.7 C-9 SnA10.2B0.1Mg0.1P0.1Si 0.5O2.6 C-10 SnA10.3B0.4PO.2Si 0.5O3.55 C-l 1 
SnA10.3B0.4P0.5Si 0.5O4.3 C-12 SnA10.1B0.1P0.3Si 0.6O3.25 C-13 SnA10.1B0.1Ba0.2P0.1Si 
0.6O2.95 C-14 SnA10.1B0.1calcium0.2P0.1Si 0.6O2.95 C-15 SnA10.4B0.2Mg0.1Si 0.6O3.2 C-16 
SnA10.1B0.3P0.1Si 0.5O3.05 C-17 SnB0.1K0.5P0.1SiO3.65 C-18 SnB0.5F0.1Mg0.1P0.5O3.05 
[0150] Although any method of the calcinating method and a solution method can be used for the 
amorphous oxide and/or cull scorch night of this invention, its calcinating method is more desirable. 
After often mixing the oxide, cull scorch night, or compound of the element which corresponds, 
respectively by the aforementioned calcinating method, it is desirable to calcinate and to obtain an 
amorphous oxide and/or a cull scorch night. These are already producible by the well-known method. 

[0151] In the non-water rechargeable battery of this invention, the average grain size of the 
aforementioned negative-electrode active substance used has desirable 0.1-60 micrometers. In order 
to makfe it a predetermined grain size, the grinder and classifier which were known well are used. For 
example, a mortar, a ball mill, a sand mill, a vibration ball mill, a satellite ball mill, a planet ball mill, 
a revolution air current type jet mill, a screen, etc. are used. At the time of pulverization, wet grinding 
which made organic solvents, such as water or a methanol, live together can also be performed if 
needed. It is desirable to perform a classification in order to consider as a desired particle size. As the 
classification method, there is especially no limitation and it can use a screen, a pneumatic elutriation 
machine, etc. if needed. Dry type and wet can be used for a classification. 
[01 52] As a negative-electrode active substance which can be combined and can be used for the 
amorphous oxide negative-electrode active substance centering on Sn, Si, and germanium of this 
invention, the metal in which occlusion, the carbon material which can be emitted, a lithium and a 
lithium alloy, and a lithium and an alloy are possible is suitably mentioned in a lithium ion or a 
lithium metal.. 

[0153] - an electrode -- a mixture - the electrode of - this invention — . as a mixture, the non-proton 
nature organic solvent else [, such as an electric conduction agent, a binder, and a filler, ] is added 
[0154] In the constituted cell, if the aforementioned electric conduction agent is an electronic- 
conduction nature material which does not cause a chemical change, it is good any thin g. Usually, 
conductive material, such as natural graphites (a flaky graphite, a scale-like graphite, earthy graphite, 
etc.), an artificial graphite, carbon black, acetylene black, KETCHIEN black, a carbon fiber, and 
metal powders (copper, nickel, aluminum, silver (JP,63-148,554,A), etc.), a metal fiber or a 
polyphenylene derivative (JP,59-20,971 >A)> can be included as one sort or such mixture. Especially 
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combined use of a graphite and acetylene black is desirable. As an addition of the aforementioned 
electric conduction agent, 1 -. 50 mass % is desirable, and 2 - 30 mass % is more desirable. Especially 
in the case of carbon or a graphite, 2 - 1 5 mass % is desirable. 

[01 55] this invention — an electrode — . the binder for holding a mixture can be used As an example of 
the aforementioned binder, the polymer which has polysaccharide, thermoplastics, and rubber 
elasticity is mentioned. As a desirable binder, starch, a carboxymethyl cellulose, A cellulose, a 
diacetyl cellulose, a methyl cellulose, a hydroxyethyl cellulose, Hydroxypropylcellulose, alginic-acid 
Na, a polyacrylic acid, Polyacrylic-acid Na, a polyvinyl phenol, a polyvinyl methyl ether, Polyvinyl 
alcohol, a polyvinyl pyrrolidone, a polyacrylonitrile, Water-soluble polymer, such as a 
polyacrylamide, PORIHIDOROKISHI (meta) acrylate, and a styrene-maleic-acid copolymer, 
Polyvinyl chloride, a polytetrafluoroethylene, a polyvinylidene fluoride, A tetrapod FURORO 
ethylene-hexa FURORO propylene copolymer, a vinylidene fluoride-tetrapod FURORO ethylene- 
hexa FURORO propylene copolymer, Polyethylene, polypropylene, an ethylene-propylene-diene 
terpolymer (EPDM), Sulfonation EPDM, a polyvinyl-acetal resin, a methylmetaacrylate, The acrylic- 
ester (meta) copolymer containing acrylic esters (meta), such as 2-ethylhexyl acrylate The polyvinyl 
ester copolymer containing vinyl esters, such as an acrylic-ester-acrylonitrile copolymer and vinyl 
acetate, (Meta) A styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, A 
polybutadiene, neoprene rubber, a fluororubber, a polyethylene oxide, An emulsion (latex) or 
suspensions, such as a polyester polyurethane resin, a polyether polyurethane resin, a polycarbonate 
polyurethane resin, polyester resin, phenol resin, and an epoxy resin, can be mentioned. Especially, 
the latex of a polyacrylic ester system, a carboxymethyl cellulose, polytetrafluoroethylene, and a 
polyvinylidene fluoride are mentioned. 

[0156] the aforementioned binder is independent - or it can mix and use if there are few additions of 
a binder ~ an electrode — the holding power and cohesive force of a mixture are weak If many [ too ], 
electrode volume will increase and an electrode unit volume or the capacity per unit mass will 
decrease. Since it is such, the addition of a binder has desirable 1 - 30 mass %, and its 2 10 mass % 
is especially desirable. 

[0157] The aforementioned filler can be used anything, if it is the fibrous material which does not 
cause a chemical change in the constituted cell. Usually, fiber, such as olefin system polymer, such as 
polypropylene and polyethylene, glass, and carbon, is used. Although especially the addition of a 
filler is not limited, 0 - 30 mass % is desirable. 

[0158] - The electrolyte constituent of a separator-this invention can be used for safety reservation, 
using together with a separator. The separator used together for safety reservation needs to have the 
function which blockades the above-mentioned crevice above 80 degrees C, raises resistance, and 
intercepts current, and it is desirable that lock out temperature is 90 degrees C or more and 1 80 
degrees C or less. 

[0159] The configurations of the hole of the aforementioned separator are usually a round shape and 
an ellipse form, a size is 0.05 micrometers to 30 micrometers, and 0.1 to its 20 micrometers are 
desirable. Furthermore, you may be the hole of the shape of a rod, or an indeterminate form like [ at 
the time of making by the extending method and the phase separation method ]. It is 20% to 90%, the 
ratio, i.e., the porosity, which these crevices occupy, and it is desirable. [ 35 to 80% of] 
[0160] Even if the aforementioned separators are single material, such as polyethylene and 
polypropylene, they may be two or more sorts of composite-ized material. What carried out the 
laminating of two or more sorts of fine porosity films into which an aperture, porosity, the lock out 
temperature of a hole, etc. were changed is especially desirable. 

[0161] - The electronic-conduction object which does not cause a chemical change in the constituted 
cell as a charge collector of charge collector-positive and a negative electrode is used. 
[0162] As a charge collector of a positive electrode, the thing which made the front face of aluminum 
or stainless steel else [, such as aluminum, stainless steel, nickel and titanium, ] process carbon, 
nickel, titanium, or silver is desirable, and aluminum and an aluminium alloy are more desirable. . 
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[0163] As a charge collector of a negative electrode, copper, stainless steel, nickel, and titanium are 
desirable, and copper or especially a copper alloy is desirable. 

[0164] Although a film sheet-like thing is usually used, what was netted and punched, a lath object, a 
porosity object, a foam, the Plastic solid of a fiber group, etc. can be used for the configuration of the 
aforementioned charge collector. Although especially the thickness of the aforementioned charge 
collector is not limited, its 1-500 micrometers are desirable. Moreover, as for a current collection 
body surface, it is also desirable to attach irregularity with surface treatment. 
[0165] - Explain creation of the non-water rechargeable battery of this invention below to creation - 
of a non-water rechargeable battery. As a configuration of the non-water rechargeable battery of this 
invention, a sheet, an angle, a cylinder, etc. are applicable to all. On a charge collector, the mixture of 
a positive active material or negative-electrode material is applied, (coat) dried and compressed, and 
is mainly used. 

[0166] the above - as the method of application of a mixture, the reverse rolling method, the direct 
rolling method, the blade method, the knife method, the extrusion method, the curtain method, the 
gravure method, the bar method, the dipping method, and the squeeze method can be mentioned, for 
example The blade method, the knife method, and the extrusion method are desirable also in it. 
Moreover, as for an application, it is desirable to carry out the speed for 0.1-1 00m/. Under the present 
circumstances, according to the solution physical properties of a mixture, and a drying property, the 
surface state of a good application layer can be obtained by selecting the above-mentioned method of 
application. You may perform an application to double-sided **** also in the time of one side 
[every] .**.. 

[0167] Furthermore, continuation, intermittence, or a stripe is sufficient as the aforementioned 
application. Although the thickness, length, and width of the application layer are decided with the 
configuration and size of a cell, the thickness of the application layer of one side is in the state where 
it was compressed after dry, and its 1 -2000 micrometers are desirable. 

[0168] Dryness of the aforementioned electrode sheet application object and the dehydration method 
can carry out the thing of hot blast, a vacuum, infrared radiation, far infrared rays, an electron ray, and 
the damp wind using independent or the combined method. The range of drying temperature of 80- 
350 degrees C is desirable, and its range which is 100-250 degrees C is especially desirable, moisture 
content — the cell whole — 2000 ppm or less — desirable — . a positive electrode ~ a mixture and a 
negative electrode — it is desirable to make it 500 ppm or less in a mixture or an electrolyte, 
respectively Although the method generally adopted can be used for the method of pressing a sheet, 
especially its calender pressing method is desirable. Although especially press ** is not limited, its 
0.2 - 3 t/cm2 is desirable. The press speed of the calender pressing method has the amount of 
desirable 0.1 -50m/, and press temperature has desirable room temperature -200 degree C. As for the 
ratio of negative-electrode sheet width of face to a positive-electrode sheet, 0.9-1 .1 are desirable, and 
0.95-especially 1 .0 are desirable, the content ratio of a positive active material and negative-electrode 
material ~ a compound kind and a mixture — . it changes with prescription 
[0169] After processing it into a sheet-like cell as it is after piling up the positive and negative 
electrode sheet created by the aforementioned method through a separator, or bending, it inserts in a 
square shape can, and after connecting a sheet with a can electrically, the electrolyte constituent of 
this invention is poured in and it forms using an obturation board. 

[0170] Moreover, after inserting in a cylinder-like can after piling up and rolling a positive and 
negative electrode sheet through a separator, and connecting a sheet with a can electrically, the 
electrolyte constituent of this invention is poured in and a cylinder cell is formed using an obturation 
board. At this time, a relief valve can be used as an obturation board. It may be equipped with the 
various safe elements known from the former besides a relief valve. For example, a fbse, bimetal, a 
PTC element, etc. are suitably used as an overcurrent-protection element. 

[0171] Moreover, the method of making a cut in a cell can, the gasket crack method, the obturation 
board crack method, or cutting process with a lead board can be used for everything but a relief valve 



http://www4.ipdljpo.go.jp/cgi-bm/tran_web_cgi_ejjje 



2003/06/02 



Page 31 of 36 



as a cure of an internal pressure rise of a cell can. Moreover, the protection network which built the 
surcharge and the cure against an overdischarge into the battery charger may be made to provide, or 
you may make it connect independently. 

[01 72] Moreover, the method which intercepts current by the rise of cell internal pressure can be 
provided as a cure against overcharge. At this time, the compound which raises internal pressure can 
be included in a mixture or an electrolyte, as the example of the compound used in order to raise 
internal pressure ~ Li2 - carbonates, such as C03, LiHC03, Na2C03, and NaHC03, CaC03, 
MgC03, etc. can be mentioned 

[0173] A metal and an alloy with electrical conductivity can be used as a can or a lead board. For 
example, metals or those alloys, such as iron, nickel, titanium, chromium, molybdenum, copper, and 
aluminum, are used suitably. 

[0174] As a welding process of a cap, a can, a sheet, and a lead board, a well-known method (electric 
welding of an example, a direct current, or an alternating current, laser welding, ultrasonic welding) 
can be used. As a sealing compound for obturation, the compound and mixture which are known 
from the former, such as asphalt, can be used. 

[0175] Although especially the use of the non-water rechargeable battery of this invention is not 
limited, when it carries in electronic equipment, for example, A notebook computer, pen input 
personal computer, mobile personal computer, and Electronic Book player, a cellular phone and a 
cordless phon ~ a cordless handset, a pager, and a handy terminal - Pocket facsimile, a pocket copy, 
a pocket printer, a headphone stereo, A video movie, a liquid crystal television, a handy cleaner, 
portable CD, a mini disc, an electric shaver, a transceiver, an electronic notebook, a calculator, 
memory card, a pocket tape recorder, radio, a backup power supply, memory card, etc. are mentioned. 
In addition, as a noncommercial use, an automobile, electric vehicles, a motor, lighting fitting, a toy, 
a game machine machine, a load conditioner, a clock, a stroboscope, a camera, medical equipment (a 
pacemaker, a hearing-aid, shoulder Japanese fir machine, etc.), etc. are mentioned. Furthermore, it 
can use as the various objects for munitions, and an object for space. Moreover, it is also combinable 
with a solar battery. 
[0176] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited at all by these examples. 

[0177] (Example 1) Synthetic (1) instantiation compound P-l of a compound, and composition of P-2 
[0178] 
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[0179] ** After dissolving synthetic diamine (M-l) 1 8g of intermediate field M-2 in 50ml of 
methylene chlorides and adding truffe RUORO sulfonyl chloride 8.4g, it was dropped at -30 degrees 
C, having triethylamine 7 bet it for about 10 minutes. Under the room temperature, after stirring for 3 
hours, 30ml of water was added to reaction mixture, liquid separation and 1-N hydrochloric-acid 
water washed the methylene-chloride phase, and reduced pressure distilling off of the methylene 
chloride was carried out after dryness with magnesium sulfate. The concentrate was refined in silica 
gel column chromatography (methylene chloride), and M-2 [ lOg ] was obtained as oily matter. 
[01 80] ** Disulfon amide (M-2) lOg obtained by the synthetic above of P-l was dissolved in 
THF50ml, 2O0.7g of LiOH-H and 5ml of water were added, and heating reflux was carried out for 30 
minutes. Magnesium sulfate was added and filtered to reaction mixture, the methylene chloride was 
added for the filtrate after reduced pressure distilling off, reduced pressure distilling off of the filtrate 
which filtered insoluble matter was carried out again, and P-l [ 6.0g ] was obtained as colorless oily 
matter after dryness with the vacuum dryer. The structure check was performed by H1NMR and the 
methyl group on Si and the proton ratio of CH2CH2CH2 showed that it was the average 1 0 of n 
(average molecular weight 1 1 92). 

[0181] ** 5.0g (P-l) of synthetic screw lithium imide salts of P-2 was distributed in 20ml of 
methylene chlorides, and 20ml of water, iodation l-ethyl-4-methyl imidazolium 2.0g was added, and 
it stirred for room temperature-ized 30 minutes. The methylene-chloride phase was separated and it 
condensed after rinsing. The concentrate was refined in silica gel column chromatography, and P-2 
[ 5.5g ] was obtained as colorless oily matter. 

[01 82] (Example 2) The manufacture inside of photoelectrochemical-cell 2-1 . titanium-dioxide 
dispersion liquid to the vessel made from stainless steel of 200ml of content volume which carried 
out Teflon (registered trademark) coating 15g ( Degussamade from Japanese Aerosil P-25) of 
titanium dioxides, 45g of water, With lg [ of dispersants ] (Aldrich make, Triton X-100) and a 
diameter of 0.5mm zirconia-beads (Nikkato Corp. make) 30g was put in, and it distributed in 
1 500rpm for 2 hours using the Sand-grinder mill (product made from eye MEKKUSU). Zirconia 
beads were filtered and removed from the distributed object. The mean particle diameter of the 
titanium dioxide in this case was 2.5 micrometers. The particle size at this time is measured in the 
master sizer made from MALVERN. 

[0183] 2-2. The glass rod was used and the above-mentioned dispersion liquid were applied to the 
electric conduction side side of the electrically conductive glass (what carried out cutting processing 
of the TCO glass [ by Asahi Glass Co., Ltd. ]-U at the 20mmx20mm size) which coated the tin oxide 
which doped the creation fluorine of Ti02 electrode (electrode A) which adsorbed coloring matter. 
Under the present circumstances, the adhesive tape was stretched to the part by the side of an electric 
conduction side (from an edge to 3mm), and it considered as the spacer, and glass was put in order 
and it applied eight sheets at a time at once so that an adhesive tape might come to ends. After the 
application, it exfoliated and the adhesive tape was air-dried for one day at the room temperature. 
Next, this glass was put into the electric furnace (muffle furnace FP-32 type made from Yamato 
Science), and it calcinated for 30 minutes at 450 degrees C. It flooded with the ethanol solution 
(3xten - four mols/(l.)) of coloring matter R-l for 3 hours, after taking out this glass and cooling. 
After being immersed in a 4-tert-butyl pyridine for 1 5 minutes, the air drying of the glass which 
coloring matter dyed was washed and carried out by ethanoL Thus, the thickness of the photosensitive 
layer obtained is 10 micrometers, and the coverage of a semiconductor particle was taken as 20 g/m2. 
In addition, the surface electrical resistance of electrically conductive glass was about 30ohm/**. 
[0184] 2-3. The acetonitrile was distilled off, applying the acetonitrile solution (an acetonitrile being 
a constituent and a homogeneous amount) of the electrolyte constituent (E-102 to E-l 1 0) containing 
the compound or comparison compound of this invention shown in Table 1 to the Ti02 electrode 
substrate (lcmxlcm) which is the creation **** of a photoelectrochemical cell, and was made and 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi _ejje 



2003/06/02 

♦ 



Page 33 of 36 



created and by which the color sensitizing was carried out, and infiltrating it into Ti02 electrode 
under 60 degrees C and reduced pressure. The platinum vacuum evaporationo glass of the same size 
was laid on top of these electrodes, and the photoelectrochemical cell (sample B-l 02 to B-l 10) was 
obtained (Table L drawing 2 ). Moreover, after laying the electrolytic solution (E-101 of Table 1) 
using the solvent on top of the same Ti02 electrode substrate (2cmx2cm) as the above by which 
coloring matter sensitization was carried out with the platinum vacuum evaporationo glass of the 
same size as the electrode, it infiltrated the electrolytic solution into the crevice between both glass 
using capillarity, and created the photoelectrochemical cell (sample B-l 01). In addition, the cell (B- 
1 1 0) using the electrolyte E- 1 1 0 containing the salt P-3 1 which has a polymerization nature machine 
performed heating at 80 degrees C after cell creation for 1 hour in order to cany out the 
polymerization of the electrolyte. 

[0185] The photoelectrochemical cell by which the laminating of electrically conductive glass 1 (that 
by which the electric conduction agent layer 2 was ****(ed) on glass), Ti02 electrode 3, a pigment 
layer 4, an electrolyte 5, the platinum layer 6, and the glass 7 was carried out to order was created by 
this example as shown in drawing 2 . 
[0186] 
Table 11 
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[0187] 

[Formul a 27] 



H 3 C^ N< </ N ^CH 2 CH3 
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[0188] 2-4. It is AMI .5 about the light of the xenon lamp of measurement 500W of a photoelectric 
conversion efficiency (USfflO make). By letting a filter (product made from Oriel), and a sharp cut 
filter (KenkoL-41) pass, the simulation sunlight which does not include ultraviolet rays was generated 
and this luminous intensity was adjusted to 100 mW/cm2. 

[01 89] The crocodile clip was connected to the above-mentioned electrically conductive glass and 
above-mentioned platinum vacuum evaporationo glass of a photoelectrochemical cell> respectively, 
and the electrical and electric equipment which irradiated simulation sunlight and was generated at 45 
degrees C was measured in the current-potential measuring device (case rhe SMU238 type), the open 
circuit voltage (V oc) of the photoelectrochemical cell called for by this, short-circuit current density 
(Jsc), and a form factor - (FF) [= maximum ouQ)ut/(open-circuit-voltage x short-circuit current)] and 
a conversion efficiency (eta), and constant temperature - the decreasing rate of the short-circuit 
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current density after carrying out the passage of time for 400 hours was collectively indicated to 

Table 2 under constant humidity (60 degrees C, 70%R.H.) 

[0190] 
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[0191] Since a solvent volatilizes, the photoelectrochemical cell (B-101) using the comparison 
electrolytic solution using the solvent has very bad endurance. Moreover, the comparison sample (B- 
1 02, B-1 03) using fused salt RE-1 and/or RE-2 passes, and although degradation in the time is small, 
a photo-electric-translation performance is not enough [ degradation ]. When the salt of this invention 
is used to them, initial performances, such as short-circuit current density and a conversion efficiency, 
and endurance are excellent. Such an effect was seen when which coloring matter was used. 
[0192] (Example 3) As a creation positive active material of a lithium rechargeable battery 3-1 . 
positive-electrode sheet LiCo02 43 mass sections, the scale-like graphite 2 mass section, the 
acetylene black 2 mass section, Furthermore, add the polyacrylonitrile 3 mass section as a binder, and 
the slurry which kneaded the acrylonitrile 100 mass section as a medium, and was obtained is painted 
on an aluminum foil with a thickness of 20 micrometers using an extrusion formula application 
machine. After pressing with the calender press machine after dryness, the lead board made from 
aluminum was welded to the edge, and the positive-electrode sheet with 95 micrometers [ in 
thickness ] and a width-of-face [ of 54mm ] x length of 49mm was created. 

[0193] 3-2. as the creation negative-electrode active material of a negative-electrode sheet - a meso 
face pitch system carbon material (PETOKA) - as 43 mass sections and an electric conduction agent 
— . the acetylene black 2 mass section and the graphite 2 mass section - comparatively - coming out - 
- mixing - further - as a binder — . a polyacrylonitrile - 3 mass sections - adding - the N-methyl 
pyrrolidone 100 mass section ~ as a medium — . kneading --. a negative electrode — . a mixture — . the 
slurry was obtained a negative electrode ~. a mixture - the slurry was painted on copper foil with a 
thickness of 10 micrometers using the extrusion formula application machine, it pressed with the 
calender press machine after dryness, and the negative-electrode sheet with 46 micrometers [ in 
thickness ] and a width-of-face [ of 55mm ] x length of 50mm was created After welding the lead 
board made from nickel to the edge of a negative-electrode sheet, it heat-treated at 230 degrees C for 
1 hour in dry air of -40 degrees C or less of dew-points. Heat treatment was performed using the far- 
infrared heater. 

[0194] The creation negative-electrode sheet of a 3-3. sheet cell and the positive-electrode sheet 
carried out dehydration dryness at 230 degrees C for 30 minutes in dry air of -40 degrees C or less of 
dew-points, respectively. In dry atmosphere, the laminating of the separator (polyethylene porosity 
film) and nonwoven fabric which were judged in a dried [ dehydration ] positive-electrode sheet with 
a width-of-face [ of 54mm ] x length of 49mm and width-of-face [ of 60mm ] x length of 60mm was 
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carried out, the liquid which dissolved the electrolyte (E-202-213) of the composition shown in Table^, 
3 in the acetonitrile of the amount of said was applied on the nonwoven fabric, and the acetonitrile 
was distilled off under reduced pressure at 50 degrees C Moreover, the electrolytic solution (E-201) 
using the solvent was infiltrated into the nonwoven fabric as it is. The laminating of the dried 
[ dehydration ] negative-electrode sheet with a width-of-face [ of 55mm ] x length of 50mm was 
carried out on it, using the sheathing material which consists of a laminate film of a polyethylene (50 
micrometers)-polyethylene terephthalate (50 micrometers), heat weld was carried out, four edges 
were sealed under the vacuum, and the sheet type cell (B-201 to B-213) was created. In addition, the 
cell (B-209) using the electrolyte E-209 containing the salt P-30 which has a polymerization nature 
machine performed heating at 80 degrees C after cell creation for 1 hour in order to carry out the 
polymerization of the electrolyte. The composition of the sheet cell created by this example is shown 
in drawing 3 . 
[0195] 
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[0196] 3-4. About the sheet type cell created by the evaluation aforementioned method of a cell 
performance, charge and discharge were repeated 30 times on condition that current density 1 .3 
mA/cm2, charge final-voltage 4.2V , and discharge-final-voltage 2.6V**, and the service capacity in 
30 cycle eye was calculated. This was investigated about five cells of the same prescription, and the 
average was made into the capacity of the cell. Thus, the capacity of each cell was calculated and the 
relative capacitor to SB-1 was calculated. Moreover, the service capacity of a 200 cycle eye was 
calculated about each cell, the ratio to the service capacity of 1 0 cycle eye was calculated, and it 
expressed as a cycle capacity. Each value was shown in Table 4. 



[0197] 
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[0198] The above-mentioned result shows that the electrolyte constituent of this invention is raising 

cycle nature, without seeing the big fall of capacity. 

[0199] 

[Effect of the Invention] The new electrolyte constituent containing the new polysiloxane salt and this 
salt which according to this invention did not volatilize substantially and were excellent in 
electrification transportation ability is offered, and the electrochemical cell which was excellent in 
endurance and ion conductivity including this electrolyte constituent, the photoelectrochemical cell 
excellent in endurance and the optical transfer characteristic, and cell capacity cannot be reduced 
further, and it can offer offering the non-water rechargeable battery which was moreover excellent in 
the cycle property. 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[The technical field to which invention belongs] this invention relates to the electrochemical cell 
using the electrolyte constituent which contains a cell, a new suitable as other electrochemistry device 
material polysiloxane salt (an "electrolyte salt" may be called below), and the salt concerned in more 
detail, and the electrolyte constituent concerned especially a nonaqueous electrolyte rechargeable 
battery, and a photoelectrochemical cell about a polysiloxane salt, an electrolyte constituent, an 
electrochemical cell, a non- water rechargeable battery, and a photoelectrochemical cell. 
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PRIOR ART 

[Description of the Prior Art] The electrolyte used for electrochemical cells, such as a non- water 
rechargeable battery and a coloring matter sensitization solar battery, is a medium which has the 
function (it is called ionic conduction) to convey the ion to inter-electrode, including the ion 
according to the purpose. For example, with the lithium secondary battery which is the representation 
of a non-water rechargeable battery, the conductivity of iodine ion and iodine trimer ion poses 
[ transportation of a lithium ion ] a problem by the coloring matter sensitization solar battery. In these 
cells, generally, although many solution systems with high ion conductivity are used as an electrolyte, 
there is a problem of an exhaustion of the solvent at the time of including in a cell and leakage 
reducing the endurance of a cell. That is, when the electrolyte which used the common low-molecular 
solvent is built into a cell, there is a problem that the cell performance by volatilization of a solvent or 
the liquid spill deteriorates. Moreover, in order to seal a solution in a lithium secondary battery, a 
metal vessel must be used, cell mass becomes heavy, and there is a problem that it is difficult to also 
give flexibility to a cell configuration. 

[0003] In order to conquer the fault of the aforementioned solution system electrolyte, various 
electrolytes are proposed in recent years, although the fall of ionic conductivity does not drop a cell 
performance small to a solution system electrolyte, the so-called gel electrolyte which made the 
solution electrolyte permeate a polymer matrix has the problem obtained and said, if volatilization of 
a solvent cannot be inhibited completely Moreover, although the polymer electrolyte which dissolved 
the salt in polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution 
system electrolyte, it has the problem that ionic conductivity is not yet enough. 
[0004] On the other hand, although the method using the so-called quality of molten salt electrolysis 
which used the salt of a liquid as the base at the room temperature is learned, since a low-boiling 
point compound is not included, while it is effective in preventing degradation of the cell 
performance by volatilization, since viscosity is high, generally there is a problem of a low in charge 
transportation ability. For example, although an opposite anion is room temperature fused salt with 
imidazolium salts and pyridinium salts liquefied at a room temperature, such as BF4- and 2 
(CF3S02)N-, and it is proposed as an electrolyte for lithium ion batteries, an electrolytic mechanical 
strength and ion conductivity conflict, and when own viscosity of fused salt was raised, or it is the 
means of making polymer contain etc. and a mechanical strength is strengthened, the fall of ionic 
conductivity is seen. Furthermore, in the above electrolytes, ion conductivity temperature dependence 
is large and there is a problem that especially the ion conductivity in low temperature is inadequate. 
[0005] By the way, although compound solar batteries, such as a single-ciystal-silicon solar battery, a 
polycrystal silicon solar cell, an amorphous-silicon solar cell, a cadmium telluride, and selenium-ized 
indium copper, are set as the object of utilization or research and development, the photovoltaics 
which transform a light energy into electrical energy need to conquer troubles, such as reservation of 
a manufacturing cost and raw material, and the length of an energy pay back time, when making it 
spread. On the other hand, although many solar batteries using the organic material which pointed to 
large-area-izing or low-pricing are also proposed until now, a conversion efficiency is low and there 
is a problem that endurance is also bad. 

[0006] In such a situation, the technology of a photoelectrochemical cell using the optoelectric 
transducer (it abbreviates to a coloring matter sensitization optoelectric transducer henceforth) using 
the oxide semiconductor by which sensitization was carried out to Nature (the 353rd volume, the 
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737-740th page, 1991), U.S. JP,4927721,B, etc. with coloring matter, and this was indicated. This 
cell consists of the optoelectric transducer, charge transfer layer, and counter electrode which 
function as a negative electrode. An optoelectric transducer consists of a conductive base material 
and a photosensitive layer, and a photosensitive layer contains the semiconductor with which coloring 
matter stuck to the front face. A charge transfer layer consists of a oxidation reduction object, and 
bears charge transportation between a negative electrode and a counter electrode (positive electrode). 
In the photoelectrochemical cell proposed by the above-mentioned patent, the solution (electrolytic 
solution) which uses salts, such as potassium iodide, as an electrolyte as a charge transfer layer was 
used. This method is cheap and it is a problem for a photoelectric conversion efficiency not to fall 
remarkably by evapotranspiratioh of the electrolytic solution and exhaustion, if it is used over a long 
period of time, although it is promising, or to stop functioning as a cell in that a comparatively high 
energy conversion efficiency (photoelectric conversion efficiency) is obtained. 
[0007] The method of using as an electrolyte the imidazolium salt which is a low melting point 
compound as the exhaustion prevention method of the electrolytic solution at WO 95/No. 18456 is 
indicated to such a problem. Since according to this method water and the organic solvent which 
were used as an electrolytic solvent were unnecessary or little and ended conventionally, although the 
improvement of endurance was found, endurance is still inadequate. Moreover, when the 
imidazolium salt was made into high concentration, while viscosity became high, charge 
transportation ability fell, and there was a problem that a photoelectric conversion efficiency became 
low. Furthermore, there is the method of using a thoria ZORIUMU salt as an electrolyte, and there is 
the same problem as an imidazolium salt also in this method. 

[0008] In order to conquer the fault of a solution system electrolyte also in the electrolyte used for 
electrochemical cells, such as a non-water rechargeable battery, the electrolytic solid state (polymer 
electrolyte) is studied in recent years. Although the polymer electrolyte which dissolved the salt in 
polymer, such as a polyethylene oxide, is expected as what solves the problem of a solution system 
electrolyte, ionic conductivity is not yet enough. Moreover, generally the ion transference number (in 
the case of a lithium secondary battery, it is the lithium ion transference number) which is one of the 
important electrolytic properties in the polymer electrolyte mainly reported so far is a low. therefore 
for example, the actual condition is that it is difficult to include in the goods with which a charge and 
discharge current decreases with time, and causes problems, such as causing the fall of capacity, and 
with which in the case of a lithium secondary battery it is flexible 

[Translation done.] 
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EFFECT OF THE INVENTION 

[Effect of the Invention] The new electrolyte constituent containing the new polysiloxane salt and this 
salt which according to this invention did not volatilize substantially and were excellent in 
electrification transportation ability is offered, and the electrochemical cell which was excellent in 
endurance and ion conductivity including this electrolyte constituent, the photoelectrochemical cell 
excellent in endurance and the optical transfer characteristic, and cell capacity cannot be reduced 
further, and it can offer offering the non-water rechargeable battery which was moreover excellent in 
the cycle property. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention solves the problem in the aforementioned 
former, and makes it a technical problem to attain the following purposes. Namely, this invention 
offers the new electrolyte constituent containing the new polysiloxane salt and this salt which did not 
volatilize substantially and were excellent in electrification transportation ability, does not reduce 
further the electrochemical cell which was excellent in endurance and ion conductivity including this 
electrolyte constituent, the photoelectrochemical cell excellent in endurance and the optical transfer 
characteristic, and cell capacity, and aims at offering the non-water rechargeable battery which was 
moreover excellent in the cycle property. 
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MEANS 



[Means for Solving the Problem] The aforementioned The means for solving a technical problem is 
as follows. 

<1> It is the electrolyte constituent characterized by containing the salt which has in structure the 
anion section which a proton comes to dissociate from at least one among the atomic group expressed 
with the following general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide, 
alcohol, a phenol, and a sulfonic acid, and the cation section which is the metal ion and/or the organic 
cation belonging to the 1st group of a periodic table, or the 2nd group. 
[0011] 
[Formula 7] 

n 

R 2 

-tea (i) 

[0012] In the aforementioned general formula (I), Rl and R2 express an alkyl group, an aryl group, or 
an alkoxy group, n expresses three or more numbers. 

[0013] <2> The aforementioned salt is an electrolyte constituent given in the above <1> which is the 
salt expressed with the structure of either the following general formula (Tfl-a) and the following 
general formula (EQ-b). 
[0014] 
[Formula 8] 



R3 — ^— |i O-j-^l Lr-T Yi Y 2 L 2~(-j» O-)— L 1 Y 1 

^2 R2 R2 ^2 

HK3t(l.ll-a) Hft5t(lll-b) 

[0015] In the aforementioned general formula (m-a) and the aforementioned general formula (lH-b), 
Rl and R2 express an alkyl group independently respectively. XI and X2 express the aforementioned 
cation section independently respectively. Even if XI and X2 are mutually the same, they may differ. 
LI and L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 
express the substituent containing the aforementioned anion section. Even if Yl and Y2 are mutually 
the same, they may differ. R3 expresses the alkyl group which is not replaced [ substitution or ]. n 
expresses three or more numbers. 

[0016] <3> The above Rl and R2 is the alkyl groups of the carbon atomic numbers 1-3. It is the 
divalent connection machine by which the above LI and L2 is respectively expressed independently 
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with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the above <1> which is a substituent 
containing the anion section respectively expressed with the structure of either the following general 
formula (TV-a) and a general formula (TV-b) independently, or an electrolyte constituent given in <2>. 

[0017] 
[Formula 9] 

© © 

RsS0 2 N- R 5 S0 2 NS02- 

-HitCIV-a) HftittlV-b) 

[0018] In the aforementioned general formula (TV-a) and a general formula (TV-b), R5 expresses the 
alkyl group of the carbon atomic numbers 1-3. 

[0019] <4> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is a lithium ion. 

[0020] <5> The aforementioned cation section is an electrolyte constituent given in either of <3> 
from the above <1> which is either among the cation sections expressed with a general formula Ql-a), 
a general formula (Il-b), and a general formula (II-c). 
[0021] 

[Formula 10] 
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[0022] In the aforementioned general formula (II-a), Qyl expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ryl expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ]. In the aforementioned 
general formula (Il-b), Ayl expresses a nitrogen atom or the Lynn atom. Ryl, Ry2, Ry3, and Ry4 
express the alkenyl machine which is not replaced [ the alkyl group which is not replaced / 
substitution or /, substitution, or ]. Moreover, two or more may form the un-aromatic ring which 
connects mutually and contains Ayl among Ryl, Ry2, Ry3, and Ry4. In the aforementioned general 
formula (II-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express the alkenyl machine which is not 
replaced [ the alkyl group which is not replaced / substitution or /, substitution, or ], among those two 
or more may connect them mutually, and they may form a ring structure. The compound expressed 
with the aforementioned general formula (II-a), a general formula (Il-b), and a general formula (II-c) 
may form a polymer through Qyl, or Ryl-Ry6. 

[0023] <6> It is the electrochemical cell characterized by including the electrolyte constituent of a 
publication in either of <5> from the above <1>. 

[0024] <7> It is the non-water rechargeable battery characterized by including the electrolyte 
constituent of a publication in either of <5> from the above <1>. 

[0025] <8> It is the photoelectrochemical cell characterized by having the charge transfer layer which 
contains the electrolyte constituent of a publication in either of <5> from the above <1>, a 
photosensitive layer containing the semiconductor by which sensitization was carried out with 
coloring matter, and a counterelectrode. 

[0026] <9> It is the polysiloxane salt characterized by what is expressed with the structure of either 

the following general formula (IQ-a) and the following general formula (Ill-b). 

[0027] 

[Formula 11] 
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[0028] In the aforementioned general formula (IH-a) and the aforementioned general formula (JR-b), 
Rl and R2 express the alkyl group of the carbon atomic numbers 1-3 independently respectively. XI 
and X2 express a lithium ion. LI and L2 express the binary connection machine respectively 
expressed with either -(CH2) 3- and -(CH2) 30CH2CH2- independently. Yl and Y2 express the 
substituent containing the anion section respectively expressed with the structure of either the 
following general formula (TV-a) and a general formula (TV-b) independently. R3 expresses the alkyl 
group which is not replaced [ substitution or ]. n expresses three or more numbers. 
[0029] 

[Formula 12] 

© 0 
RgSOaN- R 5 S02NS0 2 - 

-tti(IV-a) -«5£[IV-b) 

[0030] In the aforementioned general formula (TV-a) and a general formula (TV-b), R5 expresses the 

alkyl group of the carbon atomic numbers 1-3. 

[0031] 

[Embodiments of the Invention] Hereafter, the polysiloxane salt of this invention, an electrolyte 
constituent, an electrochemical cell, a non-water rechargeable battery, and a photoelectrochemical 
cell are explained. Here, the electrolyte constituent containing the polysiloxane salt and this salt of 
this invention is explained in detail first. 

[0032] (A salt and electrolyte constituent) The electrolyte constituent of this invention is used for 
reaction solvents, such as a chemical reaction and metal plating, a CCD (charge-coupled device) 
camera, various electrochemical cells (the so-called cell), etc. It is more desirable for it to be 
preferably used for a non-water rechargeable battery (especially lithium secondary battery) or the 
photoelectrochemical cell using the following semiconductor, and to use for a photoelectrochemical 
cell. 

[0033] The salt of this invention is characterized by having in structure the anion section which a 
proton comes to dissociate from at least one among the atomic group expressed with the 
aforementioned general formula (I), a sulfonamide and disulfon imide, N-acyl sulfonamide, alcohol, a 
phenol, or a sulfonic acid, and the cation section which is the metal ion and/or the organic cation 
belonging to the 1 st group of a periodic table, or the 2nd group. The electrolyte constituent of this 
invention is characterized by being an electrolyte constituent containing the aforementioned salt 
[0034] The atomic group expressed with the aforementioned general formula (I) contained in the salt 
of a Otomic group expressed with general formula (T)> this invention is explained in full detail. 
[0035] Carbon atomic numbers (Following more than C may be called) are 1-24 preferably, the 
aforementioned general formula (I) - setting - Rl and R2 ~ each ~ independent - alkyl group [ ~ 
You may be branched-chain, even if it is more than C [ 1-10 ] more preferably and is a straight chain- 
like. For example, a methyl, ethyl, a propyl, butyl, i-propyl, i-butyl, A pentyl, a hexyl, an octyl, 2- 
ethylhexyl, t-octyl, A desyl, a dodecyl, tetradecyl, 2-hexyl desyl, hexadecyl, Octadecyl, cyclohexyl 
methyl, and octyl cyclohexyl], It is more than C [ 6-24 ] preferably, and is more than C [ 6-10 ] more 
preferably, aryl group [ - for example, phenyl and naphthyl] or alkoxy-group [ - more than C [ 1- 
24 ], for example, a methoxy, ethoxy ** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA 
(ethyloxy), acryloyl oxyethoxy, and pentafluoro propoxy] are expressed preferably Furthermore, these 
[ Rl and R2 ] may have the substituent. as a desirable substituent It is more than C [ 1-24 ] 
preferably, and is more than C [ 1-10 ] more preferably, alkyl group [ which may be replaced - You 
may be branched-chain even if it is a straight chain-like. For example, a methyl, ethyl, A propyl, 
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butyl, i-propyl, i-butyl, a pentyl, a hexyl, An octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, 
Tetradecyl, 2-hexyl desyl, hexadecyl one, octadecyl, cyclohexyl methyl and octyl cyclohexyl] and the 
aryl group (desirable — more than C [ 6-24 ], for example, a phenyl, — ) which may be condensing the 
ring even if it has replaced 4-methylphenyl, 3-cyano phenyl, 2-chlorophenyl, 2-naphthyl, the 
heterocycle machine that may be condensing the ring even if it has replaced (the nitrogen in a ring 
may form 4 class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C 
[ 2-24 ], for example, 4-pyridyl, 2-pyridyl, 1 -octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2- 
thiazolyl, and alkoxy-group [ — desirable — more than C [ 1-24 ], for example, a methoxy, — Ethoxy 
** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and 
pentafluoro propoxy] and an acyloxy machine (desirable ~ more than C [ 1-24 ], for example, 
acetyloxy, --) benzoyloxy one and an alkoxy carbonyl group (desirable - more than C [ 2-24 ], for 
example, a methoxycarbonyl, --) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy 
carbonyl group, a cyano group, and polymerization nature machines (preferably a vinyl group, an 
acryloyl machine, a methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are 
mentioned. In the aforementioned general formula (I), n expresses three or more numbers. 
[0036] The anion sections which constitute the salt of a <anion section> this invention are a 
sulfonamide, disulfon imide, N-acyl sulfonamide, alcohol, a phenol, and an anion which a proton 
comes to dissociate from at least one among sulfonic acids. As the aforementioned anion section, a 
sulfonamide, disulfon imide, and N-acyl sulfonamide are desirable. 

[0037] As for the conjugate acid of the anion section, it is desirable that pKa is 1 1 or less, and it is 
more desirable that it is seven or less. 

[0038] When the cation section which constitutes the salt of a <cation section> this invention is a 
metal ion belonging to a periodic table 1st (la) or the 2nd (Ha) group, unlike an oxy-alkylene 
machine, the atomic group shown by the general formula (I) does not interact with a cation strongly, 
but offers a flexible ionic conduction place from maneuverability being high. Thereby, the high ion 
transference number and high ion conductivity are realized. 

[0039] As the cation section which constitutes the salt of this invention, the organic cation expressed 
with either the aforementioned general formula (Il-a), the aforementioned general formula (Il-b) and 
the aforementioned general formula (II-c) and/or a lithium ion are desirable. 

[0040] In the aforementioned general formula (Il-a), Qyl expresses the atomic group which can form 
the aromatic cation of 5 member rings or 6 member rings with a nitrogen atom. Ry 1 expresses the 
alkyl group or alkenyl machine which is not replaced [ substitution or ] . 

[0041] In the aforementioned general formula (tt-b), Ayl expresses a nitrogen atom or the Lynn 
atom. Ryl, Ry2, Ry3, and Ry4 express the alkyl group or alkenyl machine which is not replaced 
[ substitution or ]. Moreover, two or more of Ryl, Ry2, Ry3, and Ry4 may form the un-aromatic ring 
which connects mutually and contains Ayl. 

[0042] In the aforementioned general formula (II-c), Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 may express 
the alkyl group or alkenyl machine which is not replaced [ substitution or ], among those two or more 
may connect them mutually, and they may form a ring structure. 

[0043] The cation expressed with the aforementioned general formula (Il-a), the aforementioned 
general formula (Il-b), and the aforementioned general formula (II-c) may form a polymer through 
Qyl,orRyl-Ry6. 

[0044] aromatic [ in nitrogen ] in the aforementioned general formula (Il-a) - the composition atom 
of the atomic group Qyl which can form the cation of 5 or 6 member ring is preferably chosen from 
carbon, hydrogen, nitrogen, oxygen, and sulfur 

[0045] As 6 member rings completed by Qyl, it is a pyridine, a pyrimidine, a pyridazine, a pyrazine, 
and triazine, and is a pyridine more preferably. 

[0046] As an aromatic 5 member ring completed by Qyl, it is an oxazole, a thiazole, an imidazole, a 
pyrazole, an isoxazole, thiadiazole, an OKISA diazole, and a triazole preferably, and they are an 
oxazole, a thiazole, and an imidazole more preferably. They are an oxazole and an imidazole 
especially preferably. 

[0047] Setting to the aforementioned general formula (Il-a), the aforementioned general formula (II- 
b), and the aforementioned general formula (II-c), Ryl-Ry6 are an alkyl group (even if carbon atomic 
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numbers (henceforth, more than C) are 1-24 preferably and it is a straight chain-like, it may be 
branched-chain, and you may be a ring type.) which is not replaced [ substitution or ]. For example, 
the ARUKENIRU machine which is not replaced [ a methyl ethyl, a propyl, butyl, i-propyl, a pentyl, 
a hexyl, an octyl, 2-ethylhexyl, t-octyl, a desyl, a dodecyl, tetradecyl, 2-hexyl desyl, octadecyl, 
cyclohexyl, cyclopentyl, polymerization nature machines (preferably a vinyl group, an acryloyl 
machine, a methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.), substitution, or ] 
(you may be branched-chain, even if more than are 2- For example, a vinyl and an allyl compound are 
expressed, the alkyl group of more than C 3-1 8 or the ARUKENIRU machine of more than C 2-1 8 is 
expressed preferably, and the alkyl group of more than C 4-6 is expressed more preferably. 
[0048] In the aforementioned general formula (Il-a), the aforementioned general formula (Il-b), and 
the aforementioned general formula (II-c), Qyl, and Ryl-Ry6 may have the substituent. As an 
example of a desirable substituent, a halogen atom (F, CI, Br, I), A cyano group, an alkoxy group (a 
methoxy, ethoxy ** methoxyethoxy, etc.), aryloxy machines (phenoxy etc.) and an alkyl thio machine 
(a methylthio --) Acyl groups, such as an ethyl thio (an acetyl, a propionyl, benzoyl, etc.), a sulfonyl 
machine and an acyloxies (methane sulfonyl, benzenesulphonyl, etc.) machine (acetoxy --) 
Sulfonyloxy machine, such as benzoyloxy one (methane sulfo NIRIOKISHI) Phosphonyl groups, 
such as toluenesulfonyloxy (diethyl phosphonyl etc.), amide groups (acetylamino, benzoyl amide, 
etc.) and a carbamoyl group (N and N-dimethyl carbamoyl --) alkyl groups (a methyl, ethyl, and a 
propyl ~), such as N-phenylcarbamoyl Aryl groups (a phenyl, toluyl, etc.), such as an isopropyl, a 
cyclo propyl, butyl, 2-carboxy ethyl, and a benzyl, heterocycle machines (for example, pyridyl, 
imidazolyl, furanyl, etc.), ARUKENIRU machines (a vinyl, 1-propenyl, etc.), etc. are mentioned. 
[0049] The polysiloxane salt expressed with the aforementioned general formula (Ill-a) or the 
aforementioned general formula QH-b) is desirable as a salt of a <salt structure> this invention. 
[0050] In the aforementioned general formula (m-a) and a general formula (IH-b), Rl and R2 are the 
substituents and homonymy which were explained by the general formula (I). XI and X2, and the 
cation section that ******(ed) are expressed, and even if these are the same, they may differ. LI and 
L2 express the divalent connection machine containing the alkylene machine. Yl and Y2 express the 
anion section mentioned above. Even if Y2 are the same as Yl, they may differ. R3 expresses the 
alkyl group which is not replaced [ substitution or ]. n expresses three or more numbers. In the 
aforementioned general formula (Dl-a) and the aforementioned general formula (IH-b), the alkyl 
group which is not replaced [ substitution or ] is desirable as Rl and R2. As LI and L2, a two or 
more-carbon number alkylene machine or an alkyleneoxy machine is desirable. As Yl and Y2, the 
anion section expressed with a general formula (TV-e) from a general formula (IV-a) is desirable. 
[0051] 

[Formula 13] 

0 © © 

RsSOzNSOa- ReSOsNCO- 

HfcStOV-a) H&35CIV-b) -UtaiVhc) 

© © 
RsCONS0 2 - R5NS0 2 — 

-ttSC(IV^) HftS(IV-e) 

[0052] R5 in a general formula (TV-e) expresses the alkyl group which is not replaced [ substitution 
or ], an aryl group, or a heterocycle machine from a general formula (I-Va). 
[0053] As the alkyl group, aryl group, and heterocycle machine of R5, what was explained in full 
detail by Rl of the aforementioned general formula (I) is used preferably. Especially, in the case of 
the aforementioned general formula (TV-a) to the aforementioned general formula (IV-c), a fluorine 
substitution alkyl group is desirable, and a trifluoromethyl machine and a pentafluoro ethyl group are 
still more desirable to it. In the case of the aforementioned general formula (TV-d), the fluorine 
substitution alkyl group and the substitution, or the non-replaced phenyl group of more than C 1-5 is 
desirable. In the case of the aforementioned general formula (TV-e), the phenyl group which is not 
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replaced [ substitution or ] is desirable. 

[0054] In the aforementioned general formula (IH-a) and the aforementioned general formula (IH-b), 
as for n, 3 to 30 is desirable, and 6 to 20 is more desirable. 

[0055] Especially the desirable structure is as follows as a salt of this invention. Namely, it sets to the 
aforementioned general formula (IH-a) or the aforementioned general formula (IH-b). The above Rl 
and R2 is the alkyl groups of the carbon atomic numbers 1-3, and the above XI and X2 is lithium 
ions. It is the divalent connection machine by which the above LI and L2 is respectively expressed 
independently with either -(CH2) 3- and -(CH2) 30CH2CH2-. Yl and Y2 are the salts expressed 
with the structure which is a substituent containing the anion section respectively expressed with the 
structure of either the aforementioned general formula (IV-a) and the aforementioned general formula 
(TV-b) independently. In the aforementioned general formula (IV-a) and a general formula (IV-b), R5 
expresses the alkyl group of the carbon atomic numbers 1-3. 

[0056] Although the example of the salt which combined with below the anion structure of the salt 
used for the electrolyte constituent of this invention, cation structure, and them is shown, they cannot 
be combined arbitrarily and this invention is not necessarily limited to this. 
[0057] 

[Formula 14] 



CF 3 S0 2 N CH2CH 2 CH 2 



T 



rrr 

CH 3 n CH 3 



CH^CHjC^-NSOjCFj 



(P-1) 

<P-2) 
(P-3) 



X = 
X = 



Li + 



CH 3 ^-CHjCHj 



X = HjC 



(P-4) 



X = 



CH 3 N(CH2CH 3 )3 



CF3SO2N— CH2CH2P— CHaCH-iCHjr 



CH 3 



CH3 <j* 3 X 

1! CH 2 CH2CH2-OCH2CH2 — NSOjCFs 

n CH 3 



(P-5) 

(P-6) 
(P-7) 



X= If 



X = 



CH 3 ^-CHzCHzOCHzCHzOCHa 
X= ^C-M + ^-C(CH3) 3 
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[0058] 

[Formula 15] 

X CH, CH, 



CF3SOjNS02 CH 2 CH 2 CH 2 — ^— SI Q—j Si — CHaCHjCHa-SOjNSOjCF, 

CH3 CH3 

n=*]10 (¥9tt) 

(P-9) x= Lj * 

X- ^ 



(P-11) 



(P-12) 



-0" c 



X = H 3 C-N+ /^Ob 



X = CH 3 N(CH2CH3)3 



CH 3 jJHa X 

CFaSOaNSOa-CHjCHsQ-CHjCHzCHa— t — SI O — j— S — CHaCHaCHa-CCHjCHjf— SOjNSOjCFa 



4 



n 

n=»ao WS)W 

(P-13) x= Lr 

(p-14) x - cHr N </ N ^cH 3 



<P ' 15) X= H 3 C-^ 
[0059] 

[Formula 16] 

X / ? H 3 v P H a 





N8O2 CH a CH2CH a — ^— 1| O—j 1| CHjCHzCHj-SO; 




(P-16) x= Lj+ 

( P " 17 ) " CH3" 'CHaCHj 
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CH30-CH 2 CH 2 CH a — | — Si O j SI — CHaCHjCHg—COCHaCH^-SOiNSOjCFa 
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I /, I 

CH3 CHj 



(P-18) x= Lj+ 



9 H a » ? H 3 x 



|H 3 

CHaCH^-C^CHjC^— \ Si O—j CH 2 CH 2 CH 2 — (OCHjCH^-CHjCONSOjCFj 

CH 3 CH 3 

(P-20) x . u - 



( P " 21 ) CH^ CH 2 CH 3 



[0060] 

[Formula 17] 



'3 v PH, X 
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Cf^ CHg 

n=«30 (3PHHI) 



(P-22) 



X= Ll + 



(P-23) X- ^n^n.^^ 



CH 3 CHj X 



CFjSCVKCHjCHjOJ^CHjCH^-^— ^| o— j ^1 CHzCHjCHj-tOCHaCH^-NSOzCF, 

CH 3 " CH 3 



(P-24) x= ur 

(P-25) x - c „r N v- N --o W 



(P-26) CH2CH20CH 2 CH 2 OCH 3 

/ j r 
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■pi; — r 
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CHzCHjOC^CHjOCHa CH3 
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[0061] 

[Formula 18] 
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CH3 CH3 
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x= Lf 



CH 3 ^/ CH2CH3 



(P-32) 
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CHj 3 CH3 

[0062] 
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CH 3 3 
Q = 



(CH 3 ) 3 N— 



(P-33) Y= I 

(P-34) Y= "N(S0 2 CF 3 )2 

(P-35) Y= BF 4 " 

(P-36) Y = CF3SO3" 



Q= CH 3 -N^N— 



N * 
Y 

(P-37) Y= r 

(P-38) Y = ~N(SP2CF 3 )2 

(P-39) Y = BF 4 " 

(MO) Y= CF 3 S0 3 ~ 
Q= CF 3 S0 2 — N~ Y 

(P-41) Y= Li + 



(P-42) Y = 



(P-43) Q = + LiO— 



CH 3 -N^ / N-CH 2 CH 3 



(P-44) 



1= + LiO-\ V-CH 2 - 



(P-45) Q= + Li SO3-CH2CH2CH2— 1 

[0063] When using the electrolyte constituent of this invention for the electrolyte of a 
photoelectrochemical cell, it is desirable to use the electrolyte containing I- and 13- as a charge 
carrier, and it can add them in the form of arbitrary salts. As a desirable salt, YI- and YI3- mention, 
respectively and it is Y is the cation section expressed with either the aforementioned general 
formula (Il-a), the aforementioned general formula (Il-b) and the aforementioned general formula (II- 
c) here. As for YI3-, it is common to add iodine (12) to the bottom of Yl-existence, and to make it 
generate in an electrolyte constituent. Added YI3- of 12 and the amount of said generates in that case. 
[0064] Among the electrolyte constituent of this invention, the concentration of I- has desirable 10 - 
90 mass %, and its 30 - 70 mass % is more desirable. It is desirable in that case that all the remaining 
components are the compounds of this invention expressed with a general formula (I). 
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[0065] It is more desirable that it is [ 0.1-20 mol ] %, as for I3-, it is desirable that it is [ 0.1-50 mol / 
of I- ] %, and it is / it is still more desirable that it is / 0.5-10 mol / %, and / most desirable that it is / 
0.5-5 mol /%. 

[0066] Still more nearly another fused salt may also be included in the electrolyte constituent of this 
invention. The fused salt used preferably combines the organic cation shown by the aforementioned 
general formula (Il-a), the aforementioned general formula (Il-b), and the aforementioned general 
formula (II-c), and arbitrary anions. As an anion, halogenide ion, SCN- (C1-, Br-, etc.), BF4-, PF6-, 
C104-, 2 (CF3S02)N-, 2 (CF3CF2S02)N-, CH3S03-, CF3S03-, CF3COO-, Ph4B-, 3(CF3S02) C-, 
etc. are mentioned as a desirable example, and it is more desirable that they are SCN-, CF3S03-, 
CF3COO-, 2 (CF3S02)N-, or BF4-. Moreover, alkali-metal salts, such as other iodine salts, such as 
Lil, CF3COOLi, CF3COONa, LiSCN, and NaSCN, can also be added. As for the addition of an 
alkali-metal salt, it is desirable that it is a 0.02 - 2 mass % grade, and its 0.1-1 mass % is still more 
desirable. 

[0067] the electrolyte constituent of this invention - Lil, Nal, KI, Csl, and CaI2 etc. - a metal iodide 
- The iodine salt of the 4th class imidazolium compound, the iodine salt of a tetraalkylammonium 
compound, Metal bromides, such as Br2, LiBr, NaBr, KBr, CsBr, and CaBr2, Or Br2 The bromine 
salt of the 4th class ammonium compounds, such as a tetrapod alkylammonium star's picture and a 
pyridinium star's picture Sulfur compounds, such as metal complexes, such as a ferrocyanic-acid salt- 
ferricyanic-acid salt and a ferrocene-ferricinium ion, the poly sodium sulfide, and alkyl thiol-alkyl 
disulfide, viologen coloring matter, a hydroquinone-quinone, etc. are made to contain, and can also be 
used. When making it contain, as for the amount of these compounds used, it is desirable that it is 
below 30 mass % of the whole electrolyte compound. 

[0068] With the salt of this invention, a solvent can be preferably used to this compound and a 
homogeneous amount at the maximum. 

[0069] As for the solvent used for the electrolyte of this invention, it is desirable for a dielectric 
constant to be high in improving ionic mobility low, and for viscosity to be the compound which 
improves effective carrier concentration and can discover the outstanding ion conductivity. As such a 
solvent, carbonate compounds, such as ethylene carbonate and propylene carbonate, Heterocyclic 
compounds, such as 3-methyl-2-oxazolidinone, a dioxane, Ether compounds, such as diethylether, 
ethylene glycol dialkyl ether, The propylene-glycol dialkyl ether, the polyethylene-glycol dialkyl 
ether, Chain-like ether, such as the polypropylene-glycol dialkyl ether, A methanol, ethanol, ethylene 
glycol monoalkyl ether, Propylene-glycol monoalkyl ether, polyethylene-glycol monoalkyl ether, 
Alcohols, such as polypropylene-glycol monoalkyl ether, Ethylene glycol, a propylene glycol, a 
polyethylene glycol, Polyhydric alcohol, such as a polypropylene glycol and a glycerol, an 
acetonitrile, Guru taro dinitrile, a methoxy acetonitrile, a propionitrile, Non-proton polar substances, 
such as ester, such as nitryl compounds, such as a benzonitrile, a carboxylate, phosphoric ester, and 
phosphonate, a dimethyl sulfoxide, and a sulfolane, water, etc. can be used. Also in this, nitryl 
compounds, such as heterocyclic compounds, such as carbonate compounds, such as ethylene 
carbonate and propylene carbonate, and 3-methyl-2-oxazolidinone, an acetonitrile, guru taro dinitrile, 
a methoxy acetonitrile, a propionitrile, and a benzonitrile, and especially ester are desirable. Even if it 
uses these independently, they may use two or more sorts together. 

[0070] As a solvent, from a viewpoint of the improvement in endurance by volatility-proof, a thing 
200 degrees C or more has the desirable boiling point in an ordinary pressure (one atmospheric 
pressure), a thing 250 degrees C or more is more desirable, and a thing 270 degrees C or more is still 
more desirable. 

[0071] When using the electrolyte constituent of this invention for electrochemical cells, such as a 
lithium ion battery, it considers as the electrolyte constituent which added lithium salt. In this case, 
the anion of the lithium salt used An imido anion (CF3 S02) (2 N-, 2 (CF3 CF2 S02)N-) or boron 
(B), It is more desirable that they are the fluoride anions (BF4-, PF6-, CF3 S03-, C(CF3S02)3-, etc.) 
containing at least one or more kinds of elements chosen from Lynn (?) and sulfur (S). As 
concentration of the salt at that time, 1 mass % to 70 mass % is desirable to the compound of a 
general formula (I), and 20 mass % to 50 mass % is still more desirable. 
[0072] (Electrochemical cell) The electrochemical cell of this invention is characterized for the 
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aforementioned electrolyte constituent of this invention by ******. As a mode of the electrochemical 
cell of this invention, a photoelectrochemical cell and a non- water rechargeable battery are 
mentioned. 

[0073] The photoelectrochemical cell by which the electrolyte of this invention is preferably used 
below for a <photoelectrochemical cell> is explained. It enables it to use the photoelectrochemical 
cell of this invention for the cell use which makes an optoelectric transducer work in an external 
circuit, and it has the photosensitive layer and charge transfer layer containing the semiconductor 
which induces a radiant ray, and a counter electrode. The electrolyte constituent of this invention 
contains in this charge transfer layer. 

[0074] The photoelectrochemical cell of this invention which used the electrolyte constituent of this 
invention for below is explained. The photoelectrochemical cell of this invention has the charge 
transporting bed containing the aforementioned electrolyte constituent, a photosensitive layer 
containing the semiconductor by which sensitization was carried out with coloring matter, and a 
counter electrode, and it constitutes them so that the optoelectric transducer explained to the so-called 
following may be made to work in an external circuit. The photoelectrochemical cell of this invention 
shows the outstanding endurance with small degradation of the cell performance in the passage of 
time while it is excellent in a photo-electric-translation performance, since the aforementioned charge 
transporting bed contains the electrolyte constituent of this invention. 
[0075] - An example of an optoelectric transducer applicable to this invention at optoelectric- 
transducer- drawing 1 is shown. An optoelectric transducer 10 comes to carry out the laminating of a 
conductive layer 12, an under coat 14, a photosensitive layer 16, the charge transporting bed 18, and 
the counter electrode conductive layer 20 one by one. A photosensitive layer 16 turns into the 
semiconductor layer 24 which carried out sensitization with coloring matter d from the charge 
transportation material t. The semiconductor layer 24 is a porous layer which consists of a 
semiconductor particle s, the opening was formed between the semiconductor particles s and the 
charge transportation material t has permeated this opening. The charge transportation material t 
consists of the same component as the material used for the charge transporting bed 18. Under the 
conductive layer 12, the substrate 28 is arranged under the substrate 26 and the counter electrode 
conductive layer 20. Substrates 26 and 28 may be for giving intensity, and may not be in an 
optoelectric transducer. Moreover, on the boundary of each layer, for example, the boundary of a 
conductive layer 12 and a photosensitive layer 16, the boundary of a photosensitive layer 16 and the 
charge transporting bed 1 8, and the boundary of the charge transporting bed 1 8 and the counter 
electrode conductive layer 20, the constituents of each class may be carrying out diffusive mixing 
mutually. In addition, a conductive layer 12, a substrate 26, and/or the counter electrode conductive 
layer 20 and substrate 28 of the side which may carry out incidence of the light to an optoelectric 
transducer 10 from either or both sides, and carries out incidence of the light to it can consist of 
material which has light-transmission nature, respectively. 

[0076] Next, an operation of an optoelectric transducer 10 is explained. In addition, the case where 
the semiconductor particle s is n type is explained. If light carries out incidence to an optoelectric 
transducer 10, the light which carried out incidence will reach a photosensitive layer 16, will be 
absorbed with coloring matter d etc., and will generate the coloring matter d of an excitation state. 
The excited coloring matter d passes the electron of a high energy to the conduction band of the 
semiconductor particle s, and it becomes an oxidant itself. The electron from which it moved to the 
aforementioned conduction band reaches a conductive layer 12 by the network of the semiconductor 
particle s. Therefore, a conductive layer 12 has an electronegative potential to the counter electrode 
conductive layer 20. In the mode which used the optoelectric transducer 10 for the photoelectric cell, 
if this photoelectric cell is connected with an external circuit, the electron in a conductive layer 12 
will reach the counter electrode conductive layer 20, working in an external circuit. The generated 
reductant (for example, I3-) returns the oxidant of coloring matter d, and returns an electron while it 
returns this electrolyte component (for example, I-), when charge transportation material is an 
electrolyte. By continuing irradiating light, a series of reactions occur succeedingly and can take out 
the electrical and electric equipment. 

[0077] Hereafter, an usable material and its formation method are explained to each class of the 
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aforementioned optoelectric transducer. In addition, when calling it "a conductive base material" 
below, it is accepted conductive-layer 12, and although it consists of a conductive layer 12 and a 
substrate 26 which it is arbitrary and is prepared, when calling it a "counter electrode" including both 
sides, it is accepted counter electrode conductive-layer 20, and both sides are included although it 
consists of a counter electrode conductive layer 20 and a substrate 26 which it is arbitrary and is 
prepared. 

[0078] (A) A conductive base material conductivity base material consists of the monolayer of (1) 
conductive layer or (2) conductive layers, and two-layer [ of a substrate ]. In the case of (1), material 
at which intensity and sealing performance are fully maintained as a conductive layer is used. For 
example, a metallic material (alloys containing these, such as platinum, gold, silver, copper, zinc, 
titanium, and aluminum) can be used. In the case of (2), the substrate which has the conductive layer 
which contains an electric conduction agent in a photosensitive-layer side can be used. As a desirable 
electric conduction agent, a metal (for example, alloys containing these, such as platinum, gold, 
silver, copper, zinc, titanium, aluminum, and an indium), carbon, or conductive metallic oxides (what 
doped a fluorine or antimony to an indium-tin multiple oxide and the tin oxide) are mentioned. The 
thickness of a conductive layer has desirable about 0.02-10 micrometers. 

[0079] A conductive base material has surface electrical resistance as good as a low. Below 50ohms / 
** of the range of surface electrical resistance are desirable, and it is more desirable. [ of below 
20ohms/**] 

[0080] When irradiating light from a conductive base material side, as for a conductive base material, 
it is desirable that it is substantially transparent. It means substantially that permeability is it 10% or 
more that it is transparent in some or the whole region of light of a visible - near infrared region (400- 
1200nm), it is desirable that it is 50% or more, and 80% or more is more desirable. It is desirable that 
the permeability of the wavelength region where a photosensitive layer has sensitivity especially is 
high. 

[0081] What formed the transparent conductive layer which consists of a conductive metallic oxide in 
the front face of transparent substrates, such as glass or plastics, by an application or vacuum 
evaporationo as a transparent conductivity base material is desirable. As a transparent conductive 
layer, the diacid-ized tin or indium-stannic-acid ghost (ITO) which doped a fluorine or antimony is 
desirable. A transparent polymer film besides glass substrates, such as an advantageous soda glass 
and an alkali free glass without the influence of alkali elution, can be used for a transparent substrate 
in respect of a low cost and intensity. As a material of a transparent polymer film, there is a triacetyl- 
cellulose (TAC), polyethylene-terephthalate (PET), polyethylenenaphthalate (PEN), syndiotactic 
polystyrene (SPS), polyphenylene-sulfide (PPS), polycarbonate (PC), polyarylate (PAr), polysulfone 
(PSF), polyester sulfone (PES), polyimide (PI), polyether imide (PEI), annular polyolefine, and 
bromine-ized phenoxy etc. In order to secure sufficient transparency, as for the coverage of a 
conductive metallic oxide, it is desirable to consider as per [ 0.01-100g ] two lm of base materials of 
glass or plastics. 

[0082] It is desirable to use a metal lead in order to lower resistance of a transparent conductivity 
base material. The quality of the material of a metal lead has desirable metals, such as platinum, gold, 
nickel, titanium, aluminum, copper, and silver. As for a metal lead, it is desirable to prepare the 
transparent conductive layer which installs in a transparent substrate by vacuum evaporationo, 
sputtering, etc., and becomes it from the conductive tin oxide or a conductive ITO film on it. The fall 
of the amount of incident lights by metal lead installation may be 1 - 5% more preferably less than 
10%. 

[0083] (B) The photosensitive-layer aforementioned photosensitive layer absorbs light, performs 
charge separation, and has the function which produces an electron and an electron hole. The 
aforementioned photosensitive layer contains the semiconductor by which coloring matter 
sensitization was carried out. With the semiconductor by which coloring matter sensitization was 
carried out, generating of an optical absorption, the electron by this, and an electron hole takes place 
mainly in coloring matter, and a semiconductor bears the role which receives and transmits this 
electron (or electron hole). As for the semiconductor used by this invention, it is desirable that it is 
the n-type semiconductor which gives an anode current by a conductor electron serving as a carrier 
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under optical pumping. 

[0084] (B-l) The compounds (for example, a strontium titanate, titanic-acid calcium, titanic-acid 
sodium, a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
semiconductor like germanium, a III-V system compound semiconductor, metaled chalcogenide (for 
example, an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. 

[0085] As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten, a 
zirconium, a hafnium, strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, niobium, 
or a tantalum, cadmium, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium or a leaden 
selenide, the telluride of cadmium, etc. are mentioned. As other compound semiconductors, the 
selenide of phosphides, such as zinc, a gallium, an indium, and cadmium, a gallium arsenide, or a 
copper-indium, the sulfide of a copper-indium, etc. are mentioned. Furthermore, the composite 
expressed with MxOySz or MlxM2yOz (the number [ metallic element ] of combination with which 
an oxygen atom, x, and y and z become as for M, Ml, and M2, and, as for O, a valence becomes 
neutral, respectively) can also be used preferably. 

[0086] As an example pf the semiconductor used for this invention, Si, Ti02, Sn02, Fe 203, W03, 
ZnO, Nb 205, CdS, ZnS and PbS, Bi2S3, CdSe, CdTe, SrTi03, GaP, InP, GaAs, CuInS2, and 
CuInSe2 grade are desirable. Ti02, ZnO, Sn02, Fe 203, W03 and Nb 205, CdS and PbS, CdSe, 
SrTi03 and InP, GaAs, CuInS2, or CuInSe2 is more desirable, Ti02 or especially Nb 205 is 
desirable, and Ti02 is the most desirable. Ti02 has desirable Ti02 which includes an anatase type 
crystal 70% or more, and especially Ti02 of 100% anatase type crystal is desirable. Moreover, it is 
also effective to dope a metal in order to raise the electronic conductivity in these semiconductors. As 
a metal to dope, divalent and a trivalent metal are desirable. It is the purpose which prevents that a 
reverse current flows from a semiconductor to a charge transporting bed, and it is also effective to 
dope a univalent metal to a semiconductor. 

[0087] Although a single crystal or a polycrystal is sufficient as the semiconductor used for this 
invention, viewpoints, such as a manufacturing cost, raw-material reservation, and an energy pay 
back time, to its polycrystal is desirable, and especially its porous membrane that consists of a 
semiconductor particle is desirable. Moreover, the amorphous portion may be included in part. 
[0088] Generally the particle size of a semiconductor particle is the order of nm-mu m. As for the 
mean particle diameter of the primary particle which asked for projected area from the diameter when 
converting into a circle, it is desirable that it is 5-200nm, and its 8-100nm is more desirable. 
Moreover, the mean particle diameter of the semiconductor particle in dispersion liquid (aggregated 
particle) has desirable 0.01-30 micrometers. It is lOnm or less preferably [ may mix two or more 
kinds of particles from which a particle size distribution differs, and / that the average size of a small 
particle is 25nm or less in this case ], and more preferably. Particle size is big, for example, it is also 
desirable to mix a semiconductor particle (lOOnm or more and about 300nm) in order to scatter an 
incident light and to raise the rate of optical capture. 

[0089] The number of the kinds of semiconductor particle one, and they may be two or more sorts of 
different mixtures. When mixing and using two or more sorts of semiconductor particles, as for one 
sort, it is desirable that they are Ti02, ZnO, Nb 205, or SrTi03. Moreover, as one more sort, it is 
desirable that they are Sn02, Fe203, and W03. As a still more desirable combination, combination, 
such as ZnO, Sn02, ZnO and W03, or ZnO, Sn02, W03, can be mentioned. When mixing and using 
two or more sorts of semiconductor particles, each particle size may differ. The particle size of the 
semiconductor particle especially mentioned at the one above-mentioned item is large, and 
combination with the small semiconductor particle mentioned henceforth [ 2 items ] is desirable. The 
particle of a desirable large particle size is lOOnm or more, and the particle of a small particle size is 
15nm or less in combination. 

[0090] As a method of producing a semiconductor particle, they are the company (1998) of the 
"science of sol-gel me thod" AGUNE ** style of ******** 9 and a technical-information association. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited at all by these examples. 

[0177] (Example 1) Synthetic (1) instantiation compound P-l of a compound, and composition of P-2 
[0178] 
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[0179] ** After dissolving synthetic diamine (M-l) 18g of intermediate field M-2 in 50ml of 
methylene chlorides and adding truffe RUORO sulfonyl chloride 8.4g, it was dropped at -30 degrees 
C, having triethylamine 7 bet it for about 1 0 minutes. Under the room temperature, after stirring for 3 
hours, 30ml of water was added to reaction mixture, liquid separation and 1-N hydrochloric-acid 
water washed the methylene-chloride phase, and reduced pressure distilling off of the methylene 
chloride was carried out after dryness with magnesium sulfate. The concentrate was refined in silica 
gel column chromatography (methylene chloride), and M-2 [ lOg ] was obtained as oily matter. 
[0180] ** Disulfon amide (M-2) lOg obtained by the synthetic above of P-l was dissolved in 
THFSOml, 2O0.7g of LiOH-H and 5ml of water were added, and heating reflux was carried out for 30 
minutes. Magnesium sulfate was added and filtered to reaction mixture, the methylene chloride was 
added for the filtrate after reduced pressure distilling off, reduced pressure distilling off of the filtrate 
which filtered insoluble matter was carried out again, and P-l [ 6.0g ] was obtained as colorless oily 
matter after dryness with the vacuum dryer. The structure check was performed by H1NMR and the 
methyl group on Si and the proton ratio of CH2CH2CH2 showed that it was the average 1 0 of n 
(average molecular weight 1 192). 

[0181] ** 5.0g (P-l) of synthetic screw lithium imide salts of P-2 was distributed in 20ml of 
methylene chlorides, and 20ml of water, iodation l-ethyl-4-methyl imidazolium 2.0g was added, and 
it stirred for room temperature-ized 30 minutes. The methylene-chloride phase was separated and it 
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condensed after rinsing. The concentrate was refined in silica gel column chromatography, and P-2 
[ 5.5g ] was obtained as colorless oily matter. 

[0182] (Example 2) The manufacture inside of photoelectrochemical-cell 2-1. titanium-dioxide 
dispersion liquid to the vessel made from stainless steel of 200ml of content volume which carried 
out Teflon (registered trademark) coating 15g ( Degussamade from Japanese Aerosil P-25) of 
titanium dioxides, 45g of water, With lg [ of dispersants ] (Aldrich make, Triton X-100) and a 
diameter of 0.5mm zirconia-beads (Nikkato Corp. make) 30g was put in, and it distributed in 
1500rpm for 2 hours using the Sand-grinder mill (product made from eye MEKKUSU). Zirconia 
beads were filtered and removed from the distributed object. The mean particle diameter of the 
titanium dioxide in this case was 2.5 micrometers. The particle size at this time is measured in the 
master sizer made from MALVERN. 

[0183] 2-2. The glass rod was used and the above-mentioned dispersion liquid were applied to the 
electric conduction side side of the electrically conductive glass (what carried out cutting processing 
of the TCO glass [ by Asahi Glass Co., Ltd. ]-U at the 20mmx20mm size) which coated the tin oxide 
which doped the creation fluorine of Ti02 electrode (electrode A) which adsorbed coloring matter. 
Under the present circumstances, the adhesive tape was stretched to the part by the side of an electric 
conduction side (from an edge to 3mm), and it considered as the spacer, and glass was put in order 
and it applied eight sheets at a time at once so that an adhesive tape might come to ends. After the 
application, it exfoliated and the adhesive tape was air-dried for one day at the room temperature. 
Next, this glass was put into the electric furnace (muffle furnace FP-32 type made from Yamato 
Science), and it calcinated for 30 minutes at 450 degrees C. It flooded with the ethanol solution 
(3xten - four mols/(l.)) of coloring matter R-l for 3 hours, after taking out this glass and cooling. 
After being immersed in a 4-tert-butyl pyridine for 15 minutes, the air drying of the glass which 
coloring matter dyed was washed and carried out by ethanol. Thus, the thickness of the photosensitive 
layer obtained is 10 micrometers, and the coverage of a semiconductor particle was taken as 20 g/m2. 
In addition, the surface electrical resistance of electrically conductive glass was about 30ohm/**. 
[0184] 2-3. The acetonitrile was distilled off, applying the acetonitrile solution (an acetonitrile being 
a constituent and a homogeneous amount) of the electrolyte constituent (E-102 to E-l 10) containing 
the compound or comparison compound of this invention shown in Table 1 to the Ti02 electrode 
substrate (Icmxlcm) which is the creation **** of a photoelectrochemical cell, and was made and 
created and by which the color sensitizing was carried out, and infiltrating it into Ti02 electrode 
under 60 degrees C and reduced pressure. The platinum vacuum evaporationo glass of the same size 
was laid on top of these electrodes, and the photoelectrochemical cell (sample B- 102 to B-l 10) was 
obtained (Table 1, drawing 2 ). Moreover, after laying the electrolytic solution (E-l 01 of Table 1) 
using the solvent on top of the same Ti02 electrode substrate (2cmx2cm) as the above by which 
coloring matter sensitization was carried out with the platinum vacuum evaporationo glass of the 
same size as the electrode, it infiltrated the electrolytic solution into the crevice between both glass 
using capillarity, and created the photoelectrochemical cell (sample B-l 01). In addition, the cell (fi- 
ll 0) using the electrolyte E-l 10 containing the salt P-31 which has a polymerization nature machine 
performed heating at 80 degrees C after cell creation for 1 hour in order to carry out the 
polymerization of the electrolyte. 

[01 85] The photoelectrochemical cell by which the laminating of electrically conductive glass 1 (that 
by which the electric conduction agent layer 2 was ****(ed) on glass), Ti02 electrode 3, a pigment 
layer 4, an electrolyte 5, the platinum layer 6, and the glass 7 was carried out to order was created by 
this example as shown in drawing 2 . 
[0186] 
[Table 1] 
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[0187] 

[Formula 27] 

RE-1 re-2 

[0188] 2-4. It is AMI .5 about the light of the xenon lamp of measurement 500W of a photoelectric 
conversion efficiency (USHIO make). By letting a filter (product made from Oriel), and a sharp cut 
filter (KenkoL-41) pass, the simulation sunlight which does not include ultraviolet rays was generated 
and this luminous intensity was adjusted to 1 00 mW/cm2. 

[0189] The crocodile clip was connected to the above-mentioned electrically conductive glass and 
above-mentioned platinum vacuum evaporationo glass of a photoelectrochemical cell, respectively, 
and the electrical and electric equipment which irradiated simulation sunlight and was generated at 45 
degrees C was measured in the current-potential measuring device (case rhe SMU238 type), the open 
circuit voltage (Voc) of the photoelectrochemical cell called for by this, short-circuit current density 
(Jsc), and a form factor - (FF) [= maximum output/(open-circuit-voltage x short-circuit current)] and 
a conversion efficiency (eta), and constant temperature - the decreasing rate of the short-circuit 
current density after carrying out the passage of time for 400 hours was collectively indicated to 
Table 2 under constant humidity (60 degrees C, 70%R.H.) 
[0190] 
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[0191] Since a solvent volatilizes, the photoelectrochemical cell (B-101) using the comparison 
electrolytic solution using the solvent has very bad endurance. Moreover, the comparison sample (B- 
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102, B-103) using fused salt RE-1 and/or RE-2 passes, and although degradation in the time is small, 
a photo-electric-translation performance is not enough [ degradation ]. When the salt of this invention 
is used to them, initial performances, such as short-circuit current density and a conversion efficiency, 
and endurance are excellent. Such an effect was seen when which coloring matter was used. 
[0192] (Example 3) As a creation positive active material of a lithium rechargeable battery 3-1. 
positive-electrode sheet LiCo02 43 mass sections, the scale-like graphite 2 mass section, the 
acetylene black 2 mass section, Furthermore, add the polyacrylonitrile 3 mass section as a binder, and 
the slurry which kneaded the acrylonitrile 100 mass section as a medium, and was obtained is painted 
on an aluminum foil with a thickness of 20 micrometers using an extrusion formula application 
machine. After pressing with the calender press machine after dryness, the lead board made from 
aluminum was welded to the edge, and the positive-electrode sheet with 95 micrometers [ in 
thickness ] and a width-of-face [ of 54mm ] x length of 49mm was created. 

[0193] 3-2. as the creation negative-electrode active material of a negative-electrode sheet — a meso 
face pitch system carbon material (PETOKA) - as 43 mass sections and an electric conduction agent 

— the acetylene black 2 mass section and the graphite 2 mass section — comparatively — coming out - 

- mixing — further — as a binder — a polyacrylonitrile — 3 mass sections — adding ~ the N-methyl 
pyrrolidone 100 mass section — as a medium — kneading — a negative electrode — a mixture — the 
slurry was obtained a negative electrode - a mixture - the slurry was painted on copper foil with a 
thickness of 10 micrometers using the extrusion formula application machine, it pressed with the 
calender press machine after dryness, and the negative-electrode sheet with 46 micrometers [ in 
thickness ] and a width-of-face [ of 55mm ] x length of 50mm was created After welding the lead 
board made from nickel to the edge of a negative-electrode sheet, it heat-treated at 230 degrees C for 
1 hour in dry air of -40 degrees C or less of dew-points. Heat treatment was performed using the far- 
infrared heater. 

[0194] The creation negative-electrode sheet of a 3-3. sheet cell and the positive-electrode sheet 
carried out dehydration dryness at 230 degrees C for 30 minutes in dry air of -40 degrees C or less of 
dew-points, respectively. In dry atmosphere, the laminating of the separator (polyethylene porosity 
film) and nonwoven fabric which were judged in a dried [ dehydration ] positive-electrode sheet with 
a width-of-face [ of 54mm ] x length of 49mm and width-of-face [ of 60mm ] x length of 60mm was 
carried out, the liquid which dissolved the electrolyte (E-202-213) of the composition shown in Table 
3 in the acetonitrile of the amount of said was applied on the nonwoven fabric, and the acetonitrile 
was distilled off under reduced pressure at 50 degrees C Moreover, the electrolytic solution (E-201) 
using the solvent was infiltrated into the nonwoven fabric as it is. The laminating of the dried . 
[ dehydration ] negative-electrode sheet with a width-of-face [ of 55mm ] x length of 50mm was 
carried out on it, using the sheathing material which consists of a laminate film of a polyethylene (50 
micrometers)-polyethylene terephthalate (50 micrometers), heat weld was carried out, four edges 
were sealed under the vacuum, and the sheet type cell (B-201 to B-213) was created. In addition, the 
cell (B-209) using the electrolyte E-209 containing the salt P-30 which has a polymerization nature 
machine performed heating at 80 degrees C after cell creation for 1 hour in order to carry out the 
polymerization of the electrolyte. The composition of the sheet cell created by this example is shown 
in drawing 3 . 
[0195] 
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[0196] 3-4. About the sheet type cell created by the evaluation aforementioned method of a cell 
performance, charge and discharge were repeated 30 times on condition that current density 1 .3 
mA/cm2, charge final-voltage 4.2V, and discharge-final-voltage 2.6V**, and the service capacity in 
30 cycle eye was calculated. This was investigated about five cells of the same prescription, and the 
average was made into the capacity of the cell. Thus, the capacity of each cell was calculated and the 
relative capacitor to SB-1 was calculated. Moreover, the service capacity of a 200 cycle eye was 
calculated about each cell, the ratio to the service capacity of 10 cycle eye was calculated, and it 
expressed as a cycle capacity. Each value was shown in Table 4. 
[0197] 
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[0198] The above-mentioned result shows that the electrolyte constituent of this invention is raising 
cycle nature, without seeing the big fall of capacity. 
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DESCRIPTIO N OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing an example of the optoelectric transducer of this 
invention. 

[Drawing 2] It is the cross section showing the composition of the photoelectrochemical cell created 
in the example 2. 

[Drawing 3] It is drawing showing the composition of the sheet type cell created in the example 3. 
[Description of Notations] 

1 Electrically Conductive Glass 

2 Electric Conduction Agent Layer 

3 Ti02 Electrode 

4 Pigment Layer 

5 Electrolyte 

6 Platinum Layer. 

7 Glass 

1 0 Optoelectric Transducer 

12 Conductive Layer 

14 Under Coat 

1 6 Photosensitive Layer 

1 8 Charge Transporting Bed 

20 Counter Electrode Conductive Layer 

24 Semiconductor Layer 

28 Substrate 

3 1 Positive-Electrode Sheet 

32 Solid Polymer Electrolyte 

33 Negative-Electrode Sheet 

34 Positive-Electrode Terminal 

35 Negative-Electrode Terminal 
s Semiconductor particle 

d Coloring matter 

t Charge transportation material 
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